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Climate change increasingly impacts coasts worldwide. The ability of coastal ecosystems
and the human communities who are part of them to absorb disturbance and maintain function
or transform, or resilience, is of critical importance to managing these impacts. However, to date,
climate resilience largely has focused on biophysical impacts and technocratic solutions, while
issues of social and environmental justice and human well-being become more acute and
entrenched. Consequently, I ask: How can coastal communities cope with climate change? To
answer this question, I leverage traditional, emergent, and novel social research methods in
Mexico, Central America, and Maine. Using ethnography, interviews, storytelling, writing-asmethod, and sailing-as-method, I build upon and propose to broaden the ways in which resilience
is studied and acted upon in climate research and action. Specifically, I use concepts of care,
which builds on perspectives from critical feminist theory, to orient action towards equity, and to
question dominant paradigms that drive the climate discourse.
In the chapters that follow, I show how a framework of care can be reflective of
community identity and needs, and can be made actionable through the development of social

resilience indicators. Using sailing as a research method, I enable a critical and reflexive
engagement with the ocean and coastal communities. I further draw upon social research
methods to demonstrate how they can be used to further polyvocality and equity in participatory
and coproductive climate processes, in Latin America and Maine.
As scientists, our challenge is not simply to adjust climate resilience to include more
stories, people, and beings, but to have the reflexivity to acknowledge that research legitimizes
some forms of knowledge over others while creating imaginaries or collective social visions of the
future. Consequently, the paradigms, methods, and tools in this dissertation provide pathways for
climate counternarratives, transformative and pragmatic knowledge coproduction, and more
equitable climate resilience.

DEDICATION
I dedicate this dissertation to the people of Mexico and Central America.
Sí Díos quiere, volverte a ver.
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CHAPTER 1
INTRODUCTION

“The water we drink, like the air we breathe, is not a part of our body but is our body. What we do to
one--to the body, to the water--we do to the other.
Do you think the water will forget what we have done, what we continue to do?”
― Natalie Díaz, Postcolonial Love Poem

So let us pick up
the stones over which we stumble,
friends, and build altars.
-

Pádraig Ó Tuama, Oremus

SETTING THE SCENE
The research in this dissertation begins, in part, with a dog.
In 2014, I received funding from the Fulbright Program to study social vulnerability to sea
level rise on Mexico’s Baja California peninsula. I hoped to characterize and assess what I thought
was a key climate challenge for this region, contribute useful maps, and engage meaningfully with
coastal residents along this 1,247 km peninsula. I also wanted to bring my dog, Keogh. Keogh and
I had traveled throughout the US together, but I often had to leave him for extended international
field work. As we both aged, I disliked our separation. I decided to make whatever
accommodations necessary to bring him with me on my research. So, like any reasonable
backcountry guide interested in coastal challenges, I went in search of a cheap sailboat, despite a
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lack of sailing experience. The sailboat, I reasoned, would provide shelter, means of
transportation, a bit of adventure--and the ability to bring Keogh.
Instead, the sailboat became a vessel to a thousand new worlds and perspectives,
including the illumination and entanglement of my own research and personal positionalities,
and set me on a course to seek and understand the stories that illuminate what coastal
communities need for climate resilience. It brought me together with the people, places, and
beings I would have never otherwise known, and provided the platform for understanding what it
means to depend on the sea in myriad ways. It altered my research questions, methods, and
course of study. It carried me safely over 6,000 nautical miles throughout Mexico and Central
America’s coastal and offshore waters for almost three years. We visited scores of remote coastal
communities, and connected with hundreds of people on the water and shore. It brought me into
a sphere of researchers and practitioners passionate about action-oriented coastal research
throughout the Americas, particularly in Maine. And it brought me my husband, our daughter,
and two dogs.
When the wind starts to build and gather in a collected direction, which allows the boat to
move steadfastly under sail, sailors say the wind is “filling in.” This usually happens in the
morning, when riffles on the ocean surface tell the seagoer how to orient their day. This
dissertation is the culmination, the “filling in,” from that initial decision. And just as the dog
cannot be separated from this story, the wind, water, and their interactions were not the
backdrop for my research: they influenced the pace, depth, and shape of my research and myself.
It was not, as Puíg de la Bellacasa would point out (2017), the caring about, but caring for a dog,
along with the ocean, its people, and its creatures, that led me to a broader examination of how
care is fundamental to inclusive climate action.
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This is, perhaps, a less traditional way to begin a dissertation. But I hope that it illustrates
a core theme of this work: story and narrative, and the interwoven ways it supports, confuses, and
challenges scientific research and dominant paradigms. Whether documenting, coproducing, or
writing my own, it is these stories that filled in my research. Stories served as communication,
data, and translation (Leslie et al., 2013) on my voyage, but they also upended my worldview. I
became aware of their changefulness and their own social lives (Klenk, 2018), and that it matters
what stories we use to tell stories (Haraway, 2016). The analogy of a story as a garden from
Garroutte & Westcott (2014) helps to illustrate how stories go beyond tools and data to have lives
and interactions of their own, out of the hands of the storyteller:

“Suppose you have a garden planted. It exists regardless of who knows about it. At every
moment, things are changing all around the garden. The light and the weather are in flux.
There may be different animals coming and going. But that garden will hold its shape and
size, its directional orientation. It will also influence the conditions of the day, the region,
the people. It’s like that with a story. Even when no one is visiting the story, it is living...It’s a
living part of its living context” (as cited in Klenk, 2018, p.335).

As scientists, we are telling and retelling stories, our own and those we research. As I
elaborate on approaches to climate resilience below, the challenge is not simply to adjust climate
resilience to include more stories (and more people and beings.) I wanted to engage with the
reflexivity to acknowledge that research produces formalized accounts of climate adaptation that
crystallize the discourse over time, legitimizing some forms of knowledge over others, and
cultivating an “imaginary of the future” (Klenk, 2018). In this dissertation I engage with these
challenges as they apply to climate policy and action.
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INTRODUCTION
Climate change threatens coastal communities worldwide (IPCC, 2014). These
communities face difficult decisions about how to adapt to the hazards of climate change, from
storm surge to fisheries declines (Mora et al., 2018). Community-level ability to make decisions is
influenced by historical and political context and power at multiple scales, economic and social
realities and constraints, and local identity and culture. However, development and planning
processes for climate change adaptation often ignore a community’s historical context of power
relations and access and control of resources while foregoing an understanding of its enmeshed
social and ecological systems at nested and interacting local, regional, and international scales
(Campbell, 2007; Paschen & Ison, 2014; Stojanovich et al., 2016).
Resilience as a concept and process holds promise to support people in coping with change
in a more integrated and holistic fashion. Many communities seek ways to enhance their climate
resilience, i.e., their ability to withstand climate-related disturbances and continue to function or
transform (after Berkes et al., 2003; Walker & Salt 2012). Yet, to support community climate needs
and assess climate projects across the globe, limited knowledge of operationalizing resilience at the
community scale exists (Glandon, 2015). Engaging disciplines that characterize resilience, such as
social-ecological systems (SES) science and global development, as well as with theory and methods
from political ecology, critical feminist theory, and other the social science and humanist fields,
presents the opportunity address fundamental questions of equity in climate resilience, such as
resilience for whom, and at what cost to whom else (Cote & Nightingale, 2012; Leslie et al., 2013;
Preiser et al., 2016)? In particular, reframing climate action as care may support a more just
resilience practice.
In this context, this dissertation synthesizes theory, data, and practices that coastal
community members and local and regional planners can use to think about and develop place-
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based and more equitable resilience to climate change. This document provides the motivation and
context for the questions that guide my PhD dissertation. Fundamentally, I ask: How can coastal
communities cope with climate change? But before bringing together SES science with feminist
theory, we need to reflect on the paradigms that drive these different fields, along with how these
paradigms influence the climate science discourse.
PARADIGMS IN CLIMATE RESEARCH
Climate science relies on assumptions that reflect the generalized ways of knowing in
Western science. These worldviews include ontology (what the world “is”) and epistemology (how
we know what the world is), as well as the methods, goals, ethics, and voice of a researcher
(Lincoln et al. 2018). A Western scientific worldview is anchored by a positivist or post-positivist
paradigm. A “real” reality can be known or statistically known, and scientists and their research
are objective, and should not be engaged with politics or societies’ transformations.
Climate science, and the broader climate discourse in society, has largely been molded to
this post-positivist paradigm (Coen, 2021). Climate change as a discourse, or practices that shape
rules, norms, and how we make sense of our world (Foucault, 1970), predominantly frames the
climate narrative: as a result of burning fossil fuels, we create an irreversible warming that will
lead to extensive loss of property and life in the profoundly bleak ‘Anthropocene’ (Haraway, 2016).
Societies increase or decrease their existing vulnerability (bad) or resilience (good) as they
attempt to cope with the impacts (Adger, 2006; Folke, 2016). Attention to power or relationality
is absent from the Western scientific analysis (Cote & Nightingale, 2012; Folke, 2016). The
solutions are derived from positivist science and data, and are technical and technocratic.
Yet in practice, climate change has become inextricably connected with politics, and
scientists and politicians have established the global climate agenda together (Greschke, 2015).
The biophysical and ecological orientation of climate change has been increasingly challenged by
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social scientists (Greschke, 2015). This is in part because different paradigmatic assumptions guide
the research and worldviews of social scientists, anthropologists, and political ecologists informed
by critical feminist theory. Critical, constructive, and participatory worldviews posit that reality is
co-constructed, multiple realities exist, and that researchers and their data are subjective. The
researcher is an advocate or “passionate participant” in the co-creation of voice and culture
(Lincoln et al., 2018).
A critical social science-oriented paradigm acknowledges that knowledge is situated and
contextual and cannot be objective. As Haraway (2016) emphasizes, beings do not pre-exist their
relatings. Even paradigms themselves are fluid, as Pauwelussen (2017) brings into question
epistemology, instead suggesting ontological multiplicity, given the existence of co-created and
co-existing worlds—not just worldviews, but worlds. Indigenous scholars Blaser and de la Cadena
(2018) would agree: we live in a pluriverse (not a universe,) in which different groups share what
Isabel Stengers calls “interests in common that are not the same interests” (as cited in Blaser & de
la Cadena 2018, p.4).
Ultimately, “making knowledge is not simply about making facts but about making
worlds” (Barad, 2007, p.91). Therefore, as a climate researcher blurring the boundaries between
paradigms, I have a responsibility of awareness of my own paradigmatic assumptions, and how
these influence the way I interact with stories--how they are gathered, told, and retold, and where
and how these stories fit in the overarching climate narrative.
COMPLEX ADAPTIVE SYSTEMS
Is it possible to bring together the scientific worlds of positivism and
constructivism/participatory paradigms, specifically in a climate context, while still recognizing
important differences and living with those tensions? This could engender the concept of
sympoesis, or making-with, (Haraway, 2016) to explore new possibilities in research and action.
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Complexity and systems thinking may be a fruitful place to start. The concept of a complex
adaptive system (CAS) emerged from complexity theory, whose history extends back to Henri
Poincaré and the founding of systems theory (Mitchell, 2009). Complexity thinking
fundamentally challenges many long-held assumptions about how to conduct biophysical science,
“a change of paradigm in attempts to understand our world as we realize that the laws of the
whole cannot be deduced by digging deeper into the details” (Vicsek, 2002). Scott E. Page
recognizes complexity as a potential complement to existing social science methods, since, as a
starting point, the social sciences often view actors as situated, a recognized feature of complex
systems. He defines a complex system as individuals (whether water molecules or humans)
who/which are situated, adaptive, and diverse, whose interactions produce higher-order
structures and functionalities, also known as self-organization and emergence (Page, 2015; see
also Levin, 1999).
Research on social-ecological systems is based on the understanding that CASs link
human and ecological systems, and this deeply informs resilience thinking (Folke, 2016; Preiser et
al., 2016). Preiser et al. (2016) build on and somewhat beyond the normative assumptions of
systems thinking and characterize CASs as relational, adaptive, dynamic, radically open,
contextual, and emergent. The CAS is also entirely observer-dependent (Preiser et al., 2016), a key
tenet of emergent social methods (Hesse-Biber & Leavy, 2007) and social science paradigms
(Lincoln et al., 2018).
Ultimately, complexity can act as a boundary object, an event or thing with interpretive
flexibility that allows different groups to work together without consensus (Star 2010), where
post-positivists and constructivists can meet. Meeting around this boundary object requires
reflexivity, or exploring one’s own cultural identities and positionalities and how it impacts the
researcher’s interactions, and complexity has been used to call for researcher reflexivity. Rogers et
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al. (2013) encourage researchers to unlearn reductionist habits and “live” complexity. This can be
done through applying some systems principles that Preiser and colleagues (2016) detail,
including openness, or a conscious acceptance of ambiguity and holding “one’s own strong
opinions lightly” (Pfeffer & Sutton 2006, as cited in Rogers et al., 2013, p.6) a vigilance for
situational awareness, and guarding against espousing complexity principles but continuing to
communicate and act in a post-positivist legacy.
This focus on reflexivity, situatedness and context, and authenticity are core to the
practice of emergent social science methods (Hesse-Biber & Leavy, 2007). But can they be applied
to climate resilience?
WHAT’S WRONG WITH RESILIENCE?
Resilience is one of the most pervasive and popular ways to engage with the global climate
change narrative. In social-ecological systems, resilience has a specific definition: it is the ability
to absorb disturbance and maintain function, or transform (Berkes et al., 2003; Folke, 2016).
Disaster risk management and global development studies use resilience to denote bouncing
back, the ability of people (not systems) to cope, adapt, and transform (Walsh-Dilley et al., 2013;
Cutter, 2016).
A resilience framework and its attendant paradigms has become increasingly utilized by
development organizations to build and enact policies (e.g. UNDP, 2013; IUCN, 2014; UNU-IAS,
2014.) Within this systems thinking paradigm, climate change is positioned as an external
stressor to a social-ecological system. However, this specific view of climate change does not
reflect the ways that people experience climate change in their daily lives. Political ecologists
argue that “impacts” are always co-created and ultimately endogenous (Brown, 2014; Taylor, 2015):
conceptualizing climate as separate does not reflect the lived environments and historically
formed structures of power and privilege. As Taylor (2015) writes, "Climate phenomena are
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undoubtedly read and interpreted through contrasting frameworks that are grounded in specific
social settings, practice and associated moral universes....changing ideas of climate, therefore,
reflected deep changes in the production of lived environments and the associated livelihoods of
their human populations" (p. 26). Consequently, Glandon (2015) invokes Almedom and
Tumwine’s (2008) definition of resilience for a more socially-based climate context that does not
depend on systems theory: “the capacity of individuals, families, communities, systems, and
institutions to anticipate, withstand and/or judiciously engage with catastrophic events and/or
experiences; actively making meaning with the goal of maintaining normal function without
fundamental loss of identity” (p. 1).
What about when that identity does not equitably serve the community? McSweeney and
Coomes (2011) illustrate how a powerful hurricane provided a window of opportunity to restructure
land ownership in an Indigenous community in Caribbean Honduras, producing more equitable
holdings. This is part of the challenge of resilience as discourse, in which nature is the backdrop,
identities are fixed, and vulnerability is a negative risk (McGreavy, 2016). In practice, environments
are lived and embodied (Taylor, 2015; Perry & Medina, 2015), and vulnerabilities can be the source
of both equitable transformations (McSweeney & Coomes, 2011) and important cultural and
personal identities (McGreavy, 2016).
But resilience seems to take off running with its own application like a petulant toddler
once released into the actual, lived world. It becomes a polyvocal word: it can mean many things
and be expressed in different ways in different settings. Normative value judgments of this messy
definition depend on the worldview and different worlds of climate experience. These polyvocal
and contradictory framings are an emergent quality of resilience counternarratives (Soden et al.,
2015).
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CARE AND CLIMATE
The polyvocal counternarratives of resilience brings me to care. Tronto’s care includes
“everything that we do to maintain, continue, and repair ‘our world’ so that we can live in it as well
as possible” (1993, as cited in Puíg de la Bellacasa 2017, p. 14). Care is simultaneously affective,
ethical, and practical (Puíg de la Bellacasa, 2012, 2010), sometimes mundane or messy, and asks for
a “speculative commitment to neglected things” (Puíg de la Bellacasa, 2011, p. 85). Care, as seen by
critical feminist theory, embodies the personal-collective; care as doing; remediating "neglect"; care
as affective concern; care as situated; and noninnocent care (Puíg de la Bellacasa, 2017). Released
from an idealized notion of care, we can imagine a climate care that moved beyond what Haraway
(2016) calls bounded individualism and human exceptionalism. Care is produced collectively, with
emotion, and it is action, often mundane and unglamourous. Care will be addressed and unpacked
throughout this dissertation.
With the climate discourse rooted in Western post-positivist science (see Chapter 2), formal
and informal rules follow historically determined patterns of colonial violence which reverberate
in present practices (Na’Puti, 2019). Social research methodologies, therefore, provide the space to
“negotiate positionalities through dialogue” (Madison, 2006, as cited in McGreavy & Ranco et al.,
2021). Climate care challenges the assumption that the exclusive starting point for a climate change
response are the worlds that created it in the first place (Blaser & de la Cadena, 2018). Here, we
converge back on Pauwelussen’s ontological multiplicity, or what Blaser and de la Cadena (2018)
call the “making of an ‘uncommons:’ the negotiated coming together of heterogeneous worlds (and
their practices) as they strive for what makes each of them be what they are, which is also not
without others” (p. 4).
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This collective, everyday production of active care is what I found when I examined climate
resilience with a critical feminist and SES science lens, allowing for the tensions of an ontological
pluriverse in my overlapping worlds.
A focus on care, and the regular messiness of doing it, are central to this dissertation, but
caring is different than coping. Coping is often used interchangeably with adaptation and contains
the many ways to deal with or overcome problems (see for example Adger, 2006; Brown &
Westaway 2011): it is a response. Care actively functions as pathways to cope, but both starts before
and seems to extend beyond the range of a response. It includes the violences and grief of care; for
example, the incremental tearing down of cultural ways of knowing and doing to make way for
more diverse economies, as I discuss with indicator of relational care in Chapter 4. These pieces of
care--the destruction and loss along with transformation--are held in tension in the same space
that care can encompass and embody. In some ways, the root of the word “cope,” from the Latin,
meaning to strike or cut, gets at this tension: the violence that can underlie both coping and care.
But care helps to expand my research question, how to cope with climate change, as it seeps and
flows into the past and then carries it the present and future, where decisions about how to cope
and adapt are made based on these past violences, entrenching them, if hidden, in a climate
narrative, on that reflects only a partial and inequitable resilience.
WHERE RESILIENCE AND PEOPLE MEET
Having established the foundation of story, CAS and resilience, critical feminist theory and
care as the pillars of my climate research, there are multiple pathways detailed in this dissertation
for equity-centered action, as this work is solutions-oriented. First, social science methods provide
an avenue to understand ontological multiplicity, and to use this “light holding” of one’s own world
to actively engage with the polyvocality of resilience. Through storytelling from our sailing
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expedition interwoven with the above fundamental principles, I detail existing methods that
researchers can use as starting points, tools, or pathways to responsible climate research.
In Maine, I had the opportunity to support participatory climate action with the Maine
Climate Council Coastal and Marine Working Group. Researchers have identified ‘good practices’
in public participation in environmental decision making and assessment (Dietz & Stern, 2008),
and Maine attempted to bring together this participatory decision making with climate resilience,
a very challenging and novel process. But this reflected where science and values converged to move
climate actions forward. I further developed an understanding of the science of team science with
the National Science Foundation EPSCoR Maine eDNA project, in which an interdisciplinary group
of researchers and practitioners came together around environmental DNA (our boundary object)
with action-oriented research. My research with the Communication and Science of Team Science
Working Group developed a reflexive and engaged approach to partnership development and
stewardship.
Finally, indicators for monitoring, evaluation, and learning (MEL) are central to climate
action, as project funders need to be able to understand if and how their projects build equitable
resilience. But measurement and assessment remain challenging, given the long time horizons and
uncertainty of climate impacts (Bours et al., 2015). Measuring resilience will require placing wellbeing, and the capacities to support it, at the core of resilience outcomes (Jones et al., 2021). Social
science captures well-being through methods that illuminate stories, and can recognize care in a
practical and applied way.
RESEARCH QUESTIONS AND CHAPTER OUTLINE
The central research question that guides my work is How can coastal communities cope
with climate change? The questions that emerge specific to my research and guide my dissertation
include:
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1.

How do coastal communities in Maine, Mexico and Central America recognize, interpret,
and respond to the impacts of climate change?

2. What indicators of climate resilience characterize coastal community climate needs?
3. How can sailing serve as a method of knowledge coproduction? What can other marine
scientists learn from this emergent social research method?
4. How can climate researchers utilize emergent social science methods to promote polyvocal
resilience to climate change impacts?
In Chapter 2, Methods for Polyvocality in Climate Resilience, I draw together stories from
our sailing research expedition in Mexico and Central America with an introduction to research
paradigms and emergent social research methods. I provide examples of emergent ethnography in
practice to demonstrate the practical application in applied climate research.
Chapter 3, Sailing-as-Method: Embodiment, Amphibiousness, and Context in Marine Science,
recognizes sailing as not only the means of transportation for research, but as a research method.
Through embodiment, amphibiousness, and attention to decolonization, I orient marine research
towards social science to engage reflexively with coastal communities.
In Chapter 4, Social Indicators of Climate Resilience: Engaging with Care on Latin America’s
Coasts, I use care to frame and characterize coastal climate resilience based on interviews and
ethnographic interactions in 73 communities in México and Central America. I identify a set of
social metrics to measure community resilience, operationalizing concepts of care to make the case
that qualitative social data and methods are necessary to understand context and support coastal
communities.
Finally, in Participatory Climate Action: Critical Reflections on the Maine Climate Council
Working Group Process, I discuss observations and initial interview data from Maine’s participatory
climate action process. I reflect on how the process supports reframing the climate narrative, brings
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critical attention to power, and promotes equity through good management of the participatory
process.
In two appendices, I continue in the theme of methods to expand equity in climate
participation. I provide a “roadmap” for podcast-as-method for scientists to engage with external
partners and practitioners, in the Maine-eDNA project and beyond, titled Engaging with eDNA
External Partners through Storytelling - Partner Podcasts (Appendix A). I also propose social
science methods to understand social acceptance of ocean renewable energy and determine
‘place-technology fit’ in the Gulf of Maine with One Ocean, Many Values: Building Capacity for
Place-Based and Equitable Ocean Renewable Energy Siting (Appendix B).
CONCLUSION
Throughout this dissertation, I focus on how scholarship can support equitable climate
action. I focus on the methods and metrics that can be used to reflect and address the needs of
coastal communities experiencing climate change. Haraway (2016) writes:
Each time a story helps me remember what I thought I knew, or introduces me to new
knowledge, a muscle critical for caring about flourishing gets some aerobic exercise. Such
exercise enhances collective thinking and movement in complexity. Each time I trace a
tangle and add a few threads that at first seem whimsical but turned out to be essential to
the fabric, I get a bit straighter that staying with the trouble of complex worlding is the
name of the game of living and dying well together on terra, in Terrapolis. We are all
responsible to and for shaping conditions for multispecies flourishing in the face of terrible
histories, and sometimes joyful histories too, but we are not all response-able in the same
ways. The differences matter--in ecologies, economies, species, lives.
My own story, which began in part with a very good dog named Keogh, flows into and
around the research and the writing. Keogh passed away a month before I purchased my sailboat.
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His ashes sailed with us, and his story and life are invisibly carried with the first puff of air on the
sea at sunrise.

REFERENCES

Adger, W. N. (2006). Vulnerability. Global Environmental Change, 16(3), 268–281.
https://doi.org/10.1016/j.gloenvcha.2006.02.006
Barad, K. (2007). Meeting the Universe Halfway: Quantum Physics and the Entanglement of Matter
and Meaning. Duke University Press.
Berkes, F., Colding, J., & Folke, C. (Eds.). (2003). Navigating Social-Ecological Systems: Building
Resilience for Complexity and Change (3rd ed.). Cambridge University Press.
Bours, D., McGinn, C., & Pringle, P. (Deputy director). (2015). Monitoring and evaluation of
climate change adaptation : a review of the landscape.
https://contentcafe2.btol.com/ContentCafeClient/Summary.aspx
Brown, K. (2014). Global environmental change I: A social turn for resilience? Progress in Human
Geography, 38(1), 107–117. https://doi.org/10.1177/0309132513498837
Brown, K., & Westaway, E. (2011). Agency, Capacity, and Resilience to Environmental Change:
Lessons from Human Development, Well-Being, and Disasters. Annual Review of
Environment and Resources, 36(1), 321–342. https://doi.org/10.1146/annurev-environ-052610092905
Campbell, L. M. (2007). Local conservation practice and global discourse: A political ecology of
sea turtle conservation. Annals of the Association of American Geographers, 97(2), 313–334.
https://doi.org/10.1111/j.1467-8306.2007.00538.x
Coen, D. R. (2021). A brief history of usable climate science. Climatic Change, 167(3–4), 1–17.
https://doi.org/10.1007/s10584-021-03181-2
Cote, M., & Nightingale, A. J. (2012). Resilience thinking meets social theory: Situating social
change in socio-ecological systems (SES) research. Progress in Human Geography, 36(4), 475–
489. https://doi.org/10.1177/0309132511425708
Cutter, S. L. (2016). Resilience to What? Resilience for Whom? Geographical Journal, 182(2), 110–
113. https://doi.org/10.1111/geoj.12174

15

Dietz, T., & Stern, P. C. (Eds.). (2008). Public Participation in Environmental Assessment and
Decision Making. The National Academies Press.
Folke, C. (2016). Resilience ( Republished ). Ecology and Society, 21(4), 44.
Foucault, M. (1975). The Order of Things. Routledge.
Glandon, D. M. (2015). Measuring resilience is not enough; we must apply the research.
Researchers and practitioners need a common language to make this happen. Ecology and
Society, 20(2). https://doi.org/10.5751/ES-07576-200227
Greschke, H. (2015). The Social Facts of Climate Change: An Ethnographic Approach. In
Grounding Global Climate Change (pp. 121–138).
Haraway, D. J. (2016). Staying with the Trouble: Making Kin in the Chthlucene. Duke University
Press.
Hesse-Biber, S., & Leavy, P. (Eds.). (2006). Emergent Methods in Social Research. Sage
Publications. https://doi.org/10.4135/9781412984034
IPCC. (2014). Climate Change 2014: Impacts, Adaptation, and Vulnerability. A Contribution of
Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate
Change. ( and L. L. W. Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea,
T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy,
S. MacCracken, P.R. Mastrandrea (ed.)). World Meteorological Organization.
IUCN. (2014). A Guiding Toolkit for Increasing Climate Change Resilience. 66.
Jones, L., A. Constas, M., Matthews, N., & Verkaart, S. (2021). Advancing resilience measurement.
Nature Sustainability, 1–2. https://doi.org/10.1038/s41893-020-00642-x
Klenk, N. (2018). Adaptation lived as a story why we should be careful about the stories we use to
tell other stories. Nature and Culture, 13(3), 322–355. https://doi.org/10.3167/nc.2018.130302
Leslie, H. M., Goldman, E., Mcleod, K. L., Sievanen, L., Balasubramanian, H., Cudney-Bueno, R.,
Feuerstein, A., Knowlton, N., Lee, K., Pollnac, R., & Samhouri, J. F. (2013). How good science
and stories can go hand-in-hand. Conservation Biology, 27(5), 1126–1129.
https://doi.org/10.1111/cobi.12080
Levin, Simon A. Fragile Dominion. Reading, MA: Perseus Books, 1999.
Levin, S., Xepapadeas, T., Crépin, A.-S., Norberg, J., de Zeeuw, A., Folke, C., Hughes, T., Arrow, K.,
Barrett, S., Daily, G., Ehrlich, P., Kautsky, N., Mäler, K.-G., Polasky, S., Troell, M., Vincent, J.
R., & Walker, B. (2013). Social-ecological systems as complex adaptive systems: modeling and

16

policy implications. Environment and Development Economics, 18(2), 111–132.
https://doi.org/10.1017/s1355770x12000460
Lincoln, Y. S., Lynham, S. A., & Guba, E. G. (2018). Paradigmatic Controversies, Contradictions,
and Emerging Confluences, Revisited. In N. K. Denzin & Y. S. Lincoln (Eds.), The Sage
Handbook of Qualitative Research (5th ed., pp. 108–150). Sage Publications.
McGreavy, B. (2016). Resilience as Discourse. Environmental Communication, 10(1), 104–121.
https://doi.org/10.1080/17524032.2015.1014390
McGreavy, B., Ranco, D., Daigle, J., Greenlaw, S., Altvater, N., Quiring, T., Michelle, N., Paul, J.,
Binette, M., Benson, B., Sutton, A., & Hart, D. (2021). Science in Indigenous homelands:
addressing power and justice in sustainability science from/with/in the Penobscot River.
Sustainability Science, 16(3), 937–947. https://doi.org/10.1007/s11625-021-00904-3
McSweeney, K., & Coomes, O. T. (2011). Climate-related disaster opens a window of opportunity
for rural poor in northeastern Honduras. Proceedings of the National Academy of Sciences of
the United States of America, 108(13), 5203–5208. https://doi.org/10.1073/pnas.1014123108
Mitchell, M. (2009). Complexity: A Guided Tour. Oxford University Press.
Mora, C., Spirandelli, D., Franklin, E. C., Lynham, J., Kantar, M. B., Miles, W., Smith, C. Z., Freel,
K., Moy, J., Louis, L. V., Barba, E. W., Bettinger, K., Frazier, A. G., Colburn IX, J. F., Hanasaki,
N., Hawkins, E., Hirabayashi, Y., Knorr, W., Little, C. M., … Hunter, C. L. (2018). Broad threat
to humanity from cumulative climate hazards intensified by greenhouse gas emissions.
Nature Climate Change, 8(12), 1062–1071. https://doi.org/10.1038/s41558-018-0315-6
Na’puti, T. R. (2019). Archipelagic rhetoric: Remapping the marianas and challenging
militarization from “a stirring place.” Communication and Critical/ Cultural Studies, 16(1), 4–
25. https://doi.org/10.1080/14791420.2019.1572905
Page, S. E. (2015). What Sociologists Should Know About Complexity. In SSRN.
https://doi.org/10.1146/annurev-soc-073014-112230
Paschen, J.-A., & Ison, R. (2014). Narrative research in climate change adaptation—Exploring a
complementary paradigm for research and governance. Research Policy, 43(6), 1083–1092.
https://doi.org/10.1016/J.RESPOL.2013.12.006
Pauwelussen, A. P. (2017). Amphibious Anthropology: Engaging with Maritime Worlds in Indonesia
[Wageningen University]. https://doi.org/10.18174/403016
Methodologies of Embodiment. (2015). In M. Perry & C. L. Medina (Eds.), Methodologies of
Embodiment. Routledge. https://doi.org/10.4324/9780203582190

17

Preiser, R., Biggs, R., De Vos, A., & Folke, C. (2018). Social-ecological systems as complex adaptive
systems: Organizing principles for advancing research methods and approaches. Ecology and
Society, 23(4). https://doi.org/10.5751/ES-10558-230446
Puig de la Bellacasa, M. (2010). Ethical doings in naturecultures. Ethics, Place and Environment,
13(2), 151–169. https://doi.org/10.1080/13668791003778834
Puig de la Bellacasa, M. (2011). Matters of care in technoscience: Assembling neglected things.
Social Studies of Science, 41(1), 85–106. https://doi.org/10.1177/0306312710380301
Puig de la Bellacasa, M. (2012). “Nothing comes without its world”: Thinking with care.
Sociological Review, 60(2), 197–216. https://doi.org/10.1111/j.1467-954X.2012.02070.x
Puig de la Bellacasa, M. (2017). Matters of care: Speculative ethics in more than human worlds. In
Matters of Care: Speculative Ethics in More than Human Worlds.
https://doi.org/10.1080/14636778.2019.1586527
Rogers, K. H., Luton, R., Biggs, H., Biggs, R. O., Blignaut, S., Choles, A. G., Palmer, C. G., &
Tangwe, P. (2013). Fostering complexity thinking in action research for change in socialecological systems. Ecology and Society, 18(2). https://doi.org/10.5751/ES-05330-180231
Star, S. L. (2010). This is not a boundary object: Reflections on the origin of a concept. Science
Technology and Human Values, 35(5), 601–617. https://doi.org/10.1177/0162243910377624
Soden, R., Palen, L., Chase, C., Deniz, D., Arneson, E., Sprain, L., Goldstein, B. E., Liel, A.,
Javernick-Will, A., & Dashti, S. (2015). The polyvocality of resilience: Discovering a research
agenda through interdisciplinary investigation & community engagement. ISCRAM 2015
Conference Proceedings - 12th International Conference on Information Systems for Crisis
Response and Management, 2015-Janua, 225–234.
Stojanovic, T., McNae, H. M., Tett, P., Potts, T. W., Reis, J., Smith, H. D., & Dillingham, I. (2016).
The “social” aspect of social-ecological systems: A critique of analytical frameworks and
findings from a multisite study of coastal sustainability. Ecology and Society, 21(3).
https://doi.org/10.5751/ES-08633-210315
Taylor, M. (2014). The Political Ecology of Climate Change Adaptation. Routledge.
UNDP Drylands Development Centre. (2013). Community Based Resilience Assessment ( CoBRA )
Conceptual Framework and Methodology. 1–28.
UNU-IAS, Biodiversity International, IGES, & UNDP. (2014). Toolkit for Indicators of Resilience in
Socio-ecological Production Landscapes and Seascapes (SEPLS).

18

Vicsek, T. (2002). Complexity: The bigger picture. Nature, 418(6894), 131–131.
https://doi.org/10.1038/418131a
Walker, B. H., & Salt, D. A. (2012). Resilience practice: building capacity to absorb disturbance and
maintain function. Island Press.
Walsh-Dilley, M., Wolford, W., & McCarthy, J. (2013). Rights for Resilience: Bringing Power, Rights
and Agency into the Resilience Framework. https://doi.org/10.11113/jt.v56.60

19

CHAPTER 2
METHODS FOR POLYVOCALITY IN CLIMATE RESILIENCE
“We don’t need climate projects! We need health care!” The wiry old man in Bahía Honda,
on Panamá’s rural Pacific coast, derailed my climate change questions mid-interview with an
emphatic fist on the table. I kept asking how his community adapted to climate change--he kept
turning me back to the everyday needs and desires of families who lived in Bahía Honda. His
commentary was part of a cascade of responses to my interviews and ethnographic journey that
made me realize that my worldview of climate change did not fit the lived narratives of people on
Latin America’s coasts.
As I asked about the physical and social impacts of climate change, people pushed back
with entwined and entangled stories about fishing, education, and family: these were not
elements that could be teased apart so easily in daily life. Nor did observations of climate change
follow clear, binary narratives about a climate impact leading to vulnerability or adaptation;
instead, people told stories about systemic and historic inequity, loss of community, and
structural economic racism. In short, climate change is not an environmental issue. It is a
structural social, economic, political, and historical issue, where global and local scales are
entwined and embedded in the fabric of individual lives.
Even as people generously gave of their time and stories to me, I implicitly asked them to
follow my definition of climate change. My view of climate change followed the reductionist and
binary narrative that most of us know from the global discourse: climate change as a distinct,
external stressor that could be separated from the two independent spheres of Nature and Society
(Peet & Watts, 2000). This climate-change-as-separate is seen as the exclusive starting point to
discuss impacts, adaptation, and resilience in science and policy (Blaser & de la Cadena, 2018).
However, the man from Bahía Honda, among many others, pushed back on my worldview of
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climate change, and he and many others I met make the case for the ontological multiplicity, or
worldview plurality, of climate change as part of the lived environment (Taylor, 2015).
I started my climate resilience research with a survey instrument to collect data on climate
impacts and left with an entirely transformed view of not only climate change, but my role as a
researcher (and researcher as instrument). For me, this process was driven by engaging with new
methods that were not part of my ecology and social science cannon. These methods, which have
evolved from traditional ethnography, allowed me to be reflexive, engaged, and interactive with
my discomfort, moving with care in all of its mundane and not innocent work (Puíg de la
Bellascasa, 2017) through the multiple worlds of coastal communities. As I retrospectively learned
more about the methods of emergent ethnography in my search to qualify my experience, I began
to understand how methods can allow for polyvocality in the context of climate policy. Methods
allowed me to become an engaged researcher pushing to decolonize my work.
By engaged research I mean connecting the research with the challenges that people face
in the real world (Leslie, 2014) through collaborative methods, actions, and work. The research
and outreach are seen as collaborative, transdisciplinary, and use-inspired (McGreavy et al., 2016).
Engagement is not about obtaining buy-in from a community; instead, it requires vulnerability
and active listening and learning from the researcher. This learning, sometimes called triple loop,
dialectical, or transformational learning, pushes beyond challenging the researcher’s own
assumptions to changing their premises and frame of reference before taking action (Rogers et al.,
2015). There is space for the engagement to be transformative for the researcher, questioning their
own paradigms (see Table 1) in a struggle to imagine the world through different experiences. I
argue that to be engaged requires turning ‘caring about’ into ‘caring for’ (Tronto, 1993, p. ix).
Living (or struggling) with the worldview multiplicity across sectors and cultures that this
approach requires could be called living in “a world of many worlds,” (Blaser & de la Cadena, 2018,
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p. 3). This view gives space for other views, but without the judgment that one, scientific view still
prevails as the “correct” view.
In my interviews, I found climate change to be a boundary object that contained
heterogenous viewpoints but required some form of cooperative understanding and common
identity (Star & Griesemer, 1989; Star, 2010). Every person was familiar with the concept, but in
distinct ways and grounded in different contexts. The way that climate influences lives begged for
attention to multiplicity of more than definitions and ways of knowing the world. A plural view,
in this case, recognizes that there is more than one world to our shared world. This view asks that
I experience and notice the everyday, mundane interactions with climate change which are
inextricably linked to families and livelihoods. We convened around climate change as the tip of a
complex social-ecological iceberg, and found that we had “interests in common which are not the
same interests” (Blaser & de la Cadena, 2018, p. 4). The Bahía Honda man and I both invest in the
ways that climate change and its interventions might be enacted upon our minds, bodies, and
communities. Just as we shared this commonality, we negotiated our different worldviews and
daily practices both within and beyond the climate resilience discourse, both separately and
woven together.
The Zapatistas of Chiapan México call this negotiation the “practice of a world of many
worlds,” or a what researchers Blaser and de la Cadena call the ‘pluriverse,’ “the making of an
uncommons” (2018, p. 4). This is a messy practice, and one that will likely call on researchers to
closely examine how they engage--not only with communities, but their own values,
relationships, and practices. When people with different worldviews meet around a common
issue, they do not have to share ideological backgrounds. As the Bahía Honda campesino
demanded, he didn’t have to give up his health as priority to fit my narrative of climate impacts
and adaptations--but we could still share a conversation in our ‘un’common space.
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So, how can we as researchers do this work? To not only access different voices, but
attempt to equitably make science, policy, or even art with partners with different backgrounds
and contexts?
This plurality--embedded in the entangled and mundane lives where humans, animals,
plants, spirits, words and worlds move, touch, and rest--makes the case for research that moves
both from within and outside the confines of academic discourse. Traditional science methods
and training often leave researchers without the tools to understand their biases, connect in
reflexivity and reciprocity with communities in non-extractive ways, or influence policy in both
traditional and creative ways.
In my work, I found that building bridges across sectors--whether connecting with
communities or policymakers--was enabled by expanding my methods toolkit to include this
polyvocality. Emergent ethnographic methods arose from the cross-fertilization of social sciences,
humanities such as creative writing and drama, feminism and indigenous studies, and critical
theory--to name just a few. I lean into these methods to move toward knowledge co-production
with people from marginalized groups.
I hope to provide a starting point from which social-ecological scientists and climate
researchers can explore social science methods as pathways towards engagement with individuals
from diverse communities in authentic ways that elevate dignity and trust between all parties.
These forms of engagement can and should be incorporated into social-ecological research,
climate change planning, and policy.
CONTEXT: SAILING FOR CLIMATE
In 2014, I purchased an aged but sturdy 40-foot boat built in 1978 and began searching for
funding to sail to Latin America and ask people who live on the coasts about their experiences

23

with climate change. Despite growing up on the coast, I had minimal sailing experience. But I had
extensive experience finding the right people to help me learn about big projects.
I knew I needed unique research methods to understand climate change in a more holistic
way. The sailboat would help me become more connected with the sea and the people who rely
on it than I could have imagined.
My motivation grew from my academic training as an ecologist and experiences
connecting people with the natural world as an ecologist, backcountry guide, and field biologist.
My specific passion for climate justice--and the often-hidden messiness around development and
climate projects—was sparked when I supported the development of the largest thermal solar
project in the world in the Mojave desert’s Ivanpah Valley, where I worked as an endangered
species biologist. My charge was to protect endangered desert tortoises (Gopherus agassizii) while
their burrows and homes were plowed under to generate electric solar power for a distant human
population. As a society, we need to cut carbon emissions--but at what cost, and to whom? Most
mornings I had to gather my emotions to take part in a dance of protection and destruction of
land that is home to many snakes, kangaroo rats, hundreds of species of wildflowers, and a wild
array of birds. As I wrangled this reality, I found joy and kinship with the many different people
who relied on this project for work--construction crews, biologists, and development managers
and executives--as we did our daily work together under the desert sun. There were no binaries
for me to cling to here (nature/society, us/them)--only a polyvocal (and multispecies) experience
of climate development. This experience resonated with my concurrent work in adventure travel
development in Mexico and Latin America--the voices of communities, research, and policy did
not often find common spaces, yet they all held tremendous potential influence for synergy in
complex development scenarios. I wondered how these different voices might influence climate
mitigation, adaptation, and resilience projects.
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Thus I started my path with passion and a commitment to community engagement. From
2015-2017, I sailed over 6,000 nautical miles and visited 73 communities with the sailboat I named
Oleada to reflect my interest in understanding not only climate -influenced ocean swell, but the
groundswell of people involved in making change around climate. I traveled with my husband
and our dog. Through semi-structured interviews, I asked individuals about their climate change
adaptations. I also employed ethnography to understand how people interacted with the sea, and
journalism to tell stories about my experience and what I learned from others.
When I asked my questions, I thought I would get responses about floods and economic
hardship. Instead, people told me about schools, health care, and historical and international
fishery relations. The answers were about perceptions of climate change, but could not be
extricated from their historical, spatial, and political contexts. This enmeshed knowledge could
not be reduced into preconceived categories by me, the researcher (Nadasdy, 2007).
The narrative above might follow a slightly unconventional research path, but it is still
grounded in my training as an ecologist embedded in a hyper-capitalist society that elevates
extreme individualism over community. I have access to the language, social cues, and knowledge
that gives me the ability to understand climate narratives driven by a global science culture. In
the power-laden exercise of interviewing, I took my experiences and worldview and bent the
stories of the “subaltern” to fit this narrative.
Or, I tried. People fought back, with fists on the table, resisting my narratives and my
retelling of their stories. Fortunately, certain methods allow for the re-examination of paradigms
and worldviews that guide this work. The tools of emergent ethnography enabled me, belatedly,
to honor these voices, to speak to the complexity and discomfort of these expositions, to expose
my biases, and to make clear that my voice was not the voice of the ‘uncommons,’ but one of
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many. This is one of the ways that methods can create the space and ethical framing to push for a
more polyvocal approach in climate change discourses.
EXPANDING THE METHODS TOOLKIT THROUGH EMERGENT ETHNOGRAPHY

“Climate change is not something that can be separated out, managed and governed as an
external influence upon a pre-existing society. It exists as one further moment within the
scaled processes through which our lived environments, with their vast inequalities and
engrained forms of power, are actively produced, contested and transformed.” - Robert
Taylor, A Political Ecology of Climate Change Adaptation

“It matters what stories tell stories.” - Donna Haraway (paraphrasing Marilyn Strathern),
Staying with the Trouble

WHAT IS EMERGENT ETHNOGRAPHY?
What is ethnography, anyway? Markham (2018) begins by saying “This term is
complicated, to put it mildly.” Hesse-Biber and Leavy (2006) suggest that it “relies on participant
observation and interviews to capture the everyday goings-on within natural settings.” Blaser and
de la Cadena (2018) eloquently recognize it as “a scholarly genre that conceptually weaves
together those sites (and sources) called the theoretical and the empirical so that thereafter they
cannot be pulled apart.”
For Markham, it indicates an attitude that influences how researchers act when
undertaking social inquiry (2018). When engaged with the world, ethnography can contain
critical, performative, narrative, and reflexive characteristics. Markham (2018) used an array of
techniques to access and understand the detail of localized cultural experience. It requires that
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the scholar engage closely and with reflexivity, while sensitive to the constantly changing world
around them.
Ethnography has a long history inextricably tied to colonialism and the production and
extraction of knowledge from communities and cultures labeled, roughly from past to present,
“primitive,” “indigenous,” and “local.” As West (2016) asks, “How do we ensure that anthropology
does not set the stage for dispossession?” Extracting knowledge brings us back to the colonial
roots of marginalized communities. Standardized methods, such as ethnography (or any scientific
methods) have a historical means of production and the attendant lenses behind how they were
and are produced and validated (West, 2016). It is worth noting that these methodological
practices and their paradigmatic underpinnings can create a lasting and globally pervasive profile
for entire places and peoples (see Table 1 for more on paradigms.) However, new ethnographic
methods have emerged when engaged scholars have taken to their torch to traditional
ethnography and challenged their communities to engage with humility, care, reflexivity, and
reciprocity.
Emergent ethnography can serve as the bridge for climate researchers to engage with
communities in meaningful and ethical ways. In particular, it can serve as a tool for researchers to
move more reflexively through research, policy, and community worlds. Such social methods
dance with concepts of embodiment, or the lived body as people’s experiential knowledge;
autoethnography, which “connects research, writing, story and method [to] the autobiographical
and personal to the cultural, social, and political” (Ellis, 2004); listening, friendship, and writing as
method; and co-performance as part of the knowledge-building practice (Yanay & Berkovitch,
2006). These are examples of the ways in which a scholar might begin to challenge their
assumptions and biases and responsibly connect with different worlds.
I share several more examples below:
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Embodiment / Corporeality: This theory-based approach looks at the body in two ways.
First, the inscribed body is where social and cultural norms play out on bodies, with markers such
as gender and race, which reflect existing and historical power structures. Second, the lived body
is the experiential body, where people experience the mind-body interconnection without
separation. To access this “enfleshed” knowledge (Spry, 2006), scholar Pillow developed a bodycentered methodology to ask research questions about how people lived through and experienced
bodily changes (Pillow, 2006). Embodiment offers a new approach to old questions--and is
particularly relevant to the lived experiences of climate change.
Multispecies ethnography: Some anthropologists take a more-than-human approach to
ethnography, from interacting with mammals and fish to soil and viruses. “Creatures previously
appearing on the margins of anthropology—as part of the landscape, as food for humans, as
symbols—have been pressed into the foreground,” Kirksey and Helmreich (2010, p. 545) write.
These perspectives are at the fore where the imposed boundaries between human and nature
break down, exploring these borderlands even as the work may be situated in ecology. Leigh Star
led the way, nudging her discipline: “it is both more analytically interesting and more politically
just to begin with the question, cui bono? [who benefits?] than to begin with a celebration of the
fact of human/non-human mingling” (1991, as cited in Kirksey & Helmreich 2010, p. 546). This
emergent method allows for reflections and engagement with power, control, and the
fundamental ways that science portrays engagement with the environment.
Countertopography: Katz builds on comparative ethnography by exploring the
relationships of power and culture across disparate spaces. West (2016) calls it “a method of
reading two places alongside and against each other to discover how the processes unfolding in
each place are link and how they construct new global realities” (p. 17). Katz asks questions about
how people learn about their environments--and how this changes as communities connect
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through capital and digital means. This lens could provide critical insight into how the global
scale changes of climate change play out in the lived experiences and environments of coastal
people.
Listening as Method: Beyond collaborating with research participants to craft narratives
together, psychologist Gilligan creates a systematic way of listening sequentially to allow
researchers to hear more than words from the voice. The voice “embodies” not only tone and
reflects relationships, but holds the cultural context “in relation to self, and in relation to others.”
This includes listening to recordings or reading texts for plot, use of first person, and coding for
the “contrapuntal voice,” (Gilligan et al., 2006), in which seemingly dissonant themes emerge by
paying attention to voice, such as distress along with resilience.
Friendship as Method: Traditional ethnography holds some of the assumptions of
friendship: reciprocity, interaction, investment, and understanding (Hesse-Biber & Leavy, 2006).
However, friendship as method includes a ethics of friendship that means that not only does the
researcher give as much as they get, but also it demands that researchers pay attention to the
meanings created by the relationship and honor the higher level of reciprocity the relationship
warrants. This moves the research into a wider sphere, spanning into personal lives and other life
experiences, and enabling researchers to access equipment for living (Berke, 1973, as cited in
Tilman-Healy, 2006).
Writing as Method: Laurel Richardson draws from the humanities and uses writing to
understand the tangled way her life and research are woven together, and to make her research
legible to a broader audience (Richardson & St. Pierre, 2000). She offers practical advice to expand
the skills and the scope of the academic writer through creating writing. I will detail this approach
in the next section, as it is the method I integrated into my research sail.
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Writing-in-Response: Yanay and Berkovitch, feminist scholars in the long tradition of
accessing subjugated knowledges, developed this technique that combines friendship as method
and writing of letters to honor their “co-performance in the knowledge building process” (HesseBiber & Leavy, 2006). This method may hold particular promise in the era of Covid-19.
I present these examples to open the toolbox. Whether one of these methods resonates
with your research, or they offer you a doorway through which to further explore emergent social
research methods more broadly, these are practical, tested, and innovative methods that may
allow for the expansion of your research into more authentic engagement. These methods not
only have the potential to bring more voices into the climate discourse, but also can catalyze cocreated narratives that are reflexive, situated, and responsible to marginalized people and places.
UNDERSTANDING PARADIGMS – POSITIONALITY
To take on new methods, it helps to understand the paradigm from which you start and to
be curious about the worldviews of your partners. This can lay the foundation for understanding
your “position” as you move through different spaces and sectors as a researcher. In my own
research around climate change, researchers, planners, and practitioners often approach climate
change adaptation and resilience with separate worldviews and different practices. Thinking
about paradigms helps me understand which kinds of knowledges are privileged in policy and
development.
Various research paradigms have historically driven debate around which paradigms hold
power and legitimacy in academic and policy spaces (Lincoln et al., 2018). However, social
scientists have moved to embrace the differences between paradigms to become more responsible
to the polyvocality of operating among these recognized paradigms. As researchers now more
frequently blur genres between paradigms (Geertz 1988, 1993, as cited in Lincoln et al., 2018), this
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intermingling allows different genres to focus on their commonalities, instead of debating their
differences.
Table 1 identifies five recognized “Inquiry Paradigms” that guide researchers, from
ecologists to anthropologists. Basic beliefs are reflected as ontology, epistemology, and
methodology. At a very simple level, ontology could be defined as “what is,” and epistemology as
“how we know what is.” Our ontology is the world we believe to be “real,” not as absolute but as
derived from community consensus and around which meaning-making activities are built
(Lincoln et al., 2018). Epistemology is how we attempt to explain where our inner and outer
worlds meet, and methodology is that process of how we do this.
If you are reading this chapter as a social-ecological systems (SES) researcher, you may
have been culturally and structurally trained, as I have been, with a positivist or post-positivist
worldview. These paradigms maintain that there is a “real” reality that can be scientifically known.
Scientists are thought to be objective, or close to it, examining the world through a lens unfiltered
by cultural and systemic biases. The scientific method drives the research, in an attempt to
disprove a hypothesis, whether quantitative or qualitative (Karban et al., 2014; Lincoln et al.,
2018). Values of this methodology are based in the scientific rigor of the researcher. Research
ethics are concerned with statistical accuracy, and the effects of the research on others is not
considered, since the goal is accuracy, not to influence populations of people.
These positivist paradigms contrast with the engaged research paradigms of critical
theories, constructivism, and the participatory paradigm. Critical theories, including feminism
and race theories, strive to create change that will benefit those most oppressed by power.
Constructivism, also called interpretivism, is driven by relativism--it acknowledges that multiple
mental constructions existed based on local and specific contexts and experiences (Guba, 1990).
In constructivism, researchers should attempt to reflect the reality of their subjects. Finally, the
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participatory and postmodern paradigms are the most focused on co-production, in which
researchers are aware of the participative reality co-created by the mind and the surroundings
(Guba & Lincoln, 2005). This would be what French philosopher Deleuze referred to as a constant
state of becoming.
These paradigms acknowledge the fallibility of the researcher and regard knowledge as
constructed, not absolute. In critical theories, the ethics source from an interest in societal
development without injustice (Giroux, 1982, as cited in Lincoln et al., 2018.) The ethics of the
latter two paradigms are intrinsic to the work--they are included in all aspects of inquiry and
examination of culture (Geertz, 1993). To further understand these paradigms, and to reflect on
how they might relate to your work, see Table 1.

Table 1. Basic Beliefs of Paradigms - adapted from Lincoln et al. 2018

Ontology

Positivism

Post-Positivism

There is a
"real" reality
("naive
realism")

Reality is shaped by
social, political,
There is a "real"
cultural, economic,
reality, but only
ethical, racial,
knowable
cultural values
probabilistically
which crystallize
and incompletely over time
("critical realism") ("historical realism")

Belief in total
objectivity,
where
scientific
process is
separate from
its societal
outcomes
Epistemology ("objectivist")

Assumes we can
only approximate
nature, and
validity of research
comes from peers,
not subjects
("modified
objectivist")

Critical Theory

Participatory
Constructivism (Postmodern)

Multiple realities
exist, and are coconstructed,
local, and
specific
("relativism")

The research is
Researchers study
the creation of
power and control the process of
structures in society the interaction
to create change
between the
and remove
inquirer and
oppression
inquired
("subjectivist")
("subjectivist")

32

Reality is co-created
between the mind
and environment
("participative
reality")
Experiential,
propositional, and
practical knowing
to understand how
we know what we
know, and how
knowledges
interrelate ("critical
subjectivity")

Table 1 cont

Scientific
Methodology method

Scientific method
to approximate
reality

Approximate
reality

Understand nature
of realities, and
Illuminate social
Understand and relationship
power structures to interpret
between knower
empower the
through
and would-be
oppressed
meaning
knower

Inquiry goal

Ethics

Attempt to be
statistically
accurate; effect on
Study nature, others not
and not how it accounted for
affects
because research is
populations; for accuracy, not Research tied to
data drives the to influence
development of a
side effects
populations
just society

Voice

The democratized
cocreation of
content and
method as coresearchers and cosubjects ("political
participation in
collaborative action
inquiry")

Participatory
research to
empower the
oppressed; views
from multiple
perspectives
("dialectical")

Prediction
(and control)
of natural
phenomena

The data
speak for
themselves
("objective
data")

Hermeneutically
elicits individual
constructions,
compares them
dialectically, and
generates one or
a few of
consensus
("hermeneutic /
dialectic")

Researchers
inform
populations
through data
("objective
researcher")

Ethics are
included in all
aspects in
inquiry and
examination of
culture
("intrinsic")

Facilitates
multivoice
Data created to
reconstruction of
produce social
culture
change ("advocate / ("passionate
activist")
participant")

Ethics are included
in all aspects in
inquiry and
examination of
culture ("intrinsic")
Facilitates
multivoice
reconstruction of
culture ("passionate
participant")

Emergent ethnography blurs lines between critical, constructivism, and participatory paradigms,
depending on the background and approach of the researcher. Thus a boundary spanner trained
in post-positivism necessarily steps into further paradigms when seeking to become an engaged
researcher. In my own research, I draw on critical theory when using a political ecology lens to
examine access and control of resources; on ecofeminists such as Haraway and Puíg de la

33

Bellacasa when examining the ethics of care; and on indigenous studies scholars such as de la
Cadena and Blaser in the process of decolonizing my work. My work in communities leads me
more into constructivism as an approach needed to fill in the gaps between theory and practice
(Lincoln et al. 2018) and to examine the meaning of phenomena. Constructivism, with its
understanding that multiple realities exist, and are co-created and location specific (see Table 1),
is also the backbone of ethnography. Emergent methods also push me towards experiential
participation in the participatory paradigm--recognizing I am an inextricable stand of the
entangled strings of communities.
PARADIGMS IN PRACTICE
Importantly, an explicit perspective on paradigms--my own, those of the theorists and
researchers I read, and those of my methods--allows each to inform the other. But beyond an
academic discourse on paradigms, there exist the ‘world of many worlds,’ in which communities
have their own worldviews that perhaps have not been reduced into categories by researchers. In
my research, this means utilizing emergent methods to open myself to the worldviews of coastal
people in Latin America.
One of the ways this manifested in my research, especially in Central America, was the
way that people referred to “awareness” and the loss of it when talking about how communities
had changed over time. A young and thoughtful resort manager in Aserradores, on the
Nicaraguan Pacific coast, first brought my attention to this phrasing. After that, it began popping
up in further conversations. But it was not only the words that made an impact. Her anguish read
clearly in her body: the way she clasped and unclasped her hands, the downward tilt of her chin,
the sighs that ran up her spine in a physical upheaval of great loss, and her tone that reflected
both personal and community introspection on a broader existential sorrow that enshrouded any
discussion around impacts to her community. These were the clues to a worldview of climate
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change, and the entanglement of narratives of community and change, that helped me reframe
my understanding.
In her essay “In the Name of Human Rights,” Krog (2018) pushes her readers to not only
make inquiries of the worldviews of one’s participants, but to think about the way that academia
limits who may enter the discourse. Krog speaks to the ways in which we discriminate against
marginalized communities and knowledges: we make researchers the ‘authors,’ and participants
the subjects--instead of coauthors. This knowledge is seeded with the noninnocent work of
grappling with different worldviews--and this is something methods can allow you to recognize
and address.
Following on worldviews, there may be attendant barriers--or potential opportunities--for
an engaged researcher searching for ways to bridge sectors. For example, in the world of climate
resilience practice, Moser and Ekstrom (2010), who specialize in understanding disaster risk, use a
project timeline to highlight the most common barriers that emerge during each phase:
understanding, planning, and managing. As they reviewed the literature to identify hurdles, they
implicitly acknowledge the underlying paradigmatic differences of the partners in a project in the
language of application and practice. The barriers include:
●

Detection that a problem even exists at all at multiple levels of the understanding process
in the understanding phase;

●

Examining who has the control of the adaptation process in the planning stage; and

●

Varying intent, resistance, (mis)aligned knowledge, lack of or unaccessed skill, and access
to resources during implementation.
At all phases of a project, leadership, resources, communication and information, and

values and beliefs were cross-cutting potential barriers. It can be a valuable exercise to reflect and
examine how personal and alternative paradigms interact throughout a project.
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I bring this up as a way to draw paradigms into practice. Another way to potentially
understand opportunities for meeting in the uncommon spaces of understanding, planning, and
implementation is by striving to understand the paradigms by which a researcher’s partners live.
As Hesse-Biber and Leavy (2006) write, “Adopting an interdisciplinary perspective is often a
process in which one becomes both an insider and an outsider--taking on a multitude of different
standpoints and negotiating those identities simultaneously” (p. xxi).
EMERGENT ETHNOGRAPHY IN PRACTICE
1. Writing As Inquiry
My journey to emergent methods was driven by the communities I visited. Much of the
knowledge people shared was in informal and conversational contexts--often as their boat floated
next to ours, lending itself to ethnography. The knowledge was situated, and context could not be
ignored. I also could not reasonably separate myself from the experience, so my story,
perceptions, and ‘discoveries’ are interwoven into the written fabric of writing as method.
In ethnography, there is the phrase ‘researcher as instrument’ (Wacquant, 2005). Instead
of relying on the survey or interview, the researcher becomes the instrument. We can’t remove
the bias of the researcher, and this highlights the insider-outsider tensions of living and working
with communities, whether those are towns or institutions. My perspective factors into the
interpretation of my ethnographic data, and acknowledges my positionality as a researcher. The
research is acknowledged in its contexts.
“It seemed foolish at best, and narcissistic and wholly self-absorbed at worst, to spend
months or years doing research that ended up not being read and not making a difference to
anything but the author’s career. Was there some way to create texts that were vital and made a
difference? I latched onto the idea of writing as a method of inquiry,” Richardson (2000, p. 960)
writes. Writing as inquiry is non-mechanistic and embraces the dynamic creative writing process,
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eschewing the “voice of science.” The approach is distinctly postmodern, eschewing claims that
any discourse has the “right” knowledge. This does not reject science nor traditional ways of
knowing, but opens them to inquiry (more on this in matters of care.) With deep attention to
language, there is space to explore conciencia in Spanish and English, and what it means for a
coastal community in Nicaragua. As Richardson (2000) writes, “Language is not the result of one’s
individuality; rather, language constructs one’s subjectivity in ways that are historically and
locally specific. What something means to individuals is dependent on the discourses available to
them” (p. 961).
Creative writing, and writing stories in which I feature with my family, allowed me to
explore the layers of complexity around climate resilience, and the ways that different narratives
can coexist around what it means to be climate resilient (or conscious.) Ethnography, when
explored through writing, can be both “playful and analytical.” When writing as a form of inquiry,
this complimented my interviews. I could explore the connections that interview coding may not
make, and delve into my biases. I crossed genres into the humanities to capture contexts, history,
and stories. Writing is not only the product here; it is the method.
Richardson uses creative writing as method to get at the ethics of representation. Writing
that involves the story of the researcher wound in is no longer about “people and cultures ‘out
there,’” it is about ourselves, and the consequences of writing about people close to us bring home
the ethics of how people should be represented. Although I have informed consent from the man
in Bahía Honda and the woman in Aserradores, I sorely wish I could contact them to ask about
their representation in this story I weave for you here. Writing as method forces those sometimes
difficult and unresolvable internal conversations.
Stories are not innocent, often inconvenient to adaptation narratives, and both their
telling and retelling is fraught with real world messiness. Stories, gathered from informal and
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unprompted conversations in a climate change adaptation project in Canada, alerted scholar
Klenk (2018) to new issues and power dynamics that were not addressed as part of the project. She
writes, “The unsolicited stories that participants told during the process served to decenter the
focus of the assessment—from community-based adaptation to either individual responsibility to
adapt and or regional governance of the watershed. Participants challenged the single, unified
voice that the maps and scenarios presented. Their stories of dams and culverts were polyvocal.
The voices they brought into the process redirected attention away from the effects of climate
change and toward power struggles over regional decision-making, as well as the perception of
adaptation as a personal story of empowerment or victimization” (p. 348).
This is what Haraway means, in part, when she writes that “it matters what stories tell
stories.” There is a heavy responsibility, or response-ability, on the researcher to understand how
a story matters, and that it does matter. Soden et al. (2015) get at this challenge when they identify
the polyvocality of resilience in response to a climate-related disaster. In practice, what matters
for policy are not the actors (or stakeholders or partners) as standalone figures, but how they
connect. "Just as important for understanding the community’s resilience are the ways in which
[built, social and information] infrastructures engaged with, impacted, and supported one
another" (Soden et al., 2015, p. 232).
Recognizing narratives--and writing about them--provides space for challenging and
changing them. For example, within the discourse of resilience, vulnerability is framed as negative
risk, instead of source of strength (McGreavy, 2016). What power could be recaptured by
communities and individuals, particularly women who have been traditionally and historically
framed as “vulnerable,” when examining how stories tell stories--how vulnerability is framed as it
is?
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Stories can be the clue to narrative transformation, and this may be one of the crucial
ways to track and evaluate something as difficult to measure as adaptation and resilience to
climate change. From vis-a-vis communication data such as non-verbal communication (such as
facial movement, posture, voice volume and tempo, etc.,) in interviews or focus groups, to
examining how a personal story may be told before, during, and after an intervention, to
ethnographic methods such as friendship as ethnography, and autoethnographies such as writing
as inquiry, the methods matter--and diverge from the climate resilience literature. Understanding
climate resilience may rest within these stories or narratives, but they are driven by the story
itself, and when attached to a larger narrative scope, there is space for them to be flexible,
emergent, and qualitative.
2. Matters of Care: Embedding Ethics of Responsibility and Reciprocity
“Ethnographies of care show how absurd it is to disentangle care from its messy
worldliness.” - Maria Puíg de la Bellacasa (2017)
A crucial practice of emergent ethnography are the ethics that guide how the researcher
moves through multiple worlds. Engaged researchers will find themselves faced with the question
of ‘how to care.’ No one right answer exists, even as the question continues to lean on the
doorbell. How can we address a responsibility to the many voices, and worldviews, unheard,
unrepresented, and harmed in the climate resilience discourse? How do we move beyond ‘caring
about’ to ‘caring for’?
Puig de la Bellacasa’s Matters of Care provides a guide for researchers wanting to make
care an active verb. First, she takes her definition of care from Tronto and Fischer: care is
“everything that we do to maintain, continue, and repair ‘our world’ so that we can live in it as
well as possible. That world includes our bodies, our selves, and our environment, all of which we
seek to interweave in a complex, life-sustaining web” (Tronto, 1993, p. ix).
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The term “matters of care” builds (and pushes gently on) Latour’s ‘matters of concern.’ I
find the concepts best understood when applied. For example, climate policy discourses hold up
‘matters of fact’ for climate, they meet political hegemony, and distortions of yellow journalism,
propaganda, and ‘fake news’ with a competing set of ‘facts.’ Latour realized “the disempowering
effects of constructivism when it concedes too much to ‘critique’ and ends up turning the insight
that ‘facts are constructed’ into ‘disbelief’” (Puíg de la Bellacasa, 2017, p. 35). He offers an
alternative that allows for critical engagement: an object, issue, or event can be a ‘matter of
concern’ (Latour, 2004). People with different worldviews might not hold the same facts to be
true (or the same definition of ‘fact,’), but this disparate group can meet around a topic as a
matter of concern. For example, instead of climate change as a matter of fact, which can be
disputed, it instead is a matter of concern, one which beckons our attention and actions in myriad
forms.
Puíg de la Bellacasa takes this idea further by making this boundary object of climate
change, a place where people meet in the uncommons, a ‘matter of care.’ Exploration of matters
of care is practical for engaged researchers: it can aid in creating the framing for examinations
undertaken through emergent ethnography. Matters of care are relational, not innocent,
contextual, reflexive, mundane, and reciprocal. Each of these words encompasses ways to use
emergent ethnography to engage with the people, places, and issues that surround your work. So,
what is the work?
Puíg de la Bellacasa focuses on ‘thinking-with’ as a relational way of thinking. Care is
fundamentally driven by relations: “relations of thinking and knowing require care and affect how
we care,” she writes in italics (2017, p. 69). This is resistance to reductionism. It asks that
researchers think about people as an extension beyond their skin, to the contexts and invisible
worlds that make up who they are. We are agglomerations of a lifetime of relations, a milieu of
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culture, structural marginalization, and everyday interactions. Thinking-with allows for layering
of complexity. (The concept of layers also helps to allow post-positivists to be postmodernists for
a moment!) This invites the researcher to “follow lines of surprising connections...it invites a
letting go of trying to systematically control a totality” (2017, p.75).
Creative writing allows for this process to unfurl simultaneously in the mind and on the
page, tapping into the brain’s unconscious ability to make connections. I used to read about
writers who would talk about their characters taking directions that the writer never thought of.
Once I developed a writing practice, I found words and connections that I would not have been
able to otherwise. The practice of writing could lead me there--along with a voice and tone that
crosses disciplines, places, and perspectives.
Relational thinking goes hand-in-hand with reflexivity. Reflexivity generally refers to
thinking about one’s own worldviews, judgements, and actions and how they impact your
research and everyday interactions. As motivated by matters of care, the researcher engages
reflexivity, especially in moments of what Haraway calls “trouble,” the uncomfortable, nagging,
unresolved challenges.
Next, care is not something relegated to special events, people, places, or actions--it is
“maintenance doings and work” (Puíg de la Bellacasa, 2017), and not innocent. Although we
imagine care as the “work of love,” there is the tedium of relationship to be maintained, along
with the “not necessarily positive…care as oppressive burden, as joy, as boredom.” In addition,
projects driven by a notion of care can serve colonizing purposes, engaging in transnational
regimes of care (Ticktin, 2011; Murphy, 2015, as cited in Puíg de la Bellacasa, 2017). This is the
important work of turning ‘caring about’ into ‘caring for’ (Tronto, 1993).
Emergent ethnography creates the space to experience the discomforts and mundane,
everyday practices of living with people--and animals, plants, soils, insects, with a multispecies
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awareness of care. In my case, writing as inquiry allowed me to explore the relationship between
systematic and overt racism and climate change--while also reflecting on the extreme discomfort
it caused me to be caught in racism that traced its roots through 500 years of oppression.
Contexts for climate resilience are the historical, systemic, structural that play out in the
everyday challenges of higher tides, stronger hurricanes, or warmer waters. I started to see these
shifts in climate as the final straw on an enormous pile of hay. Whether or not climate change
impacted people was no longer my question--I was more interested in sifting through the hay to
figure out what people were buried under, and what kind of pitchforks they were using to be able
to breathe.
Finally, the work must be reciprocal. The work of science can be extractive, taking stories
and retelling them in a way that can be understood by other people. The researcher is what
Haraway (2016) calls “response-able.” It is not enough to do the research, write an academic
paper, and move on. This recognizes the non-innocent ways in which the worlds of the researcher
and those who become part of the knowledge are intertwined.
3. Knowledge Coproduction
Finally, these methods aim for what Haraway (2016) calls ‘sympoesis,’ which means,
simply, ‘making-with.’ Klenk et al. (2015) make this argument for making-with as going beyond lip
service to partner-generated knowledge. At what point does work become coauthored by the
people who provide their time, knowledge, and perspective? Haraway pushes on methods to
provide an example of how science, art, and activism come together in sympoesis: PigeonBlog,
where pigeons, trained and cared for by dedicated human pigeon enthusiasts, are fitted with real
time air monitoring devices in Los Angeles, collecting data and becoming part of a multispecies
art performance project. Emergent ethnography can test these lines of author/subject, science/art,
and nature/culture.
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But coproduction, to put it simply, is hard. The layers of access to resources, discourses,
and power to which researchers and policymakers follow structures of privilege, excluding
individuals and marginalized communities. This is part of the reason a reflexive examination of
ethics serves a practical purpose for ethnographic field work--it asks researchers to “stay with the
trouble,” allowing for movement and new forms of partnership outside of the discipline.
Approaching (climate) research as a matter of care is expansive, situated, and noninnocent, and
struggling with both global and local themes that are entangled with climate discourses may
allow you to test the waters for new approaches that engender solidarity among disparate groups.
The uncommons are not an easy or passive meeting place.
The Work and Practice of Polyvocality
The outputs (short term physical products) and the outcomes (the longer term, big
picture results) of engaged research may begin with scientific inquiry, but stretch beyond the
traditional boundaries of science and scholarship. Emergent social methods can open your eyes,
ears, body, and experience to new ways of seeing and living. The engaged researcher may find
their impact in yoking science and policy. But they may go beyond this to translation,
amplification, and collaboration with other voices beyond academic or policy spaces. This
collaboration may be more profoundly elevated and dignified by gatherings, music, multi-species
interventions of care, or art-based protest, to name just a few possibilities.
The art of creative writing allows me to gain access to knowledge I would have obscured
using traditional methods. Through ethics of care, I find new questions to challenge how I listen
to and amplify voices. I can give greater service to the communities in which I work and live by
carrying a toolkit that allows for the expression of different forms of allyship. My work is not yet
done.
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CHAPTER 3
SAILING-AS-METHOD: EMBODIMENT, AMPHIBIOUSNESS, AND CONTEXT IN MARINE
RESEARCH
ABSTRACT
In this article, I consider the possibilities and limitations of sailing as a social research
method by reflecting upon a two-year research expedition aboard my 39-foot sailboat to study
coastal climate resilience in Latin America. Sailing allowed me to approach coastal research in
novel ways. First, co-captaining a sailboat engendered embodiment, a physical and affective
experience of the ocean’s rhythms and requirements, along with a visceral experience shared with
coastal residents of “lived climate change.” Second, living amphibiously opened up ontological
boundaries in my experience and my research, in which not just worldviews but worlds were
exposed and flowed into each other. Third, sailing enabled me to engage with historical, cultural,
and scientific contexts that shifted my ontological foundation towards more critical and
participatory positionalities. Sailing also presented challenges, such as how to conduct reciprocal
research when the journey is movement-based, inaccessibility due to both cost and a steep
learning curve in diverse skill sets, and the unpredictable nature of trying to build research
schedules while staying safe. Despite these obstacles, sailing-as-method could enable a more
reflexive engagement with the ocean and coastal communities, regardless of the inquiry topic,
and invites engaging with how different marine worlds come to matter.
INTRODUCTION
Research by ship is commonly tied to oceanography and other biophysical sciences (Adler,
2014). Social sciences, along with the humanities and critical scholarship, have a diverse
intellectual history of engagement with the ocean that explores maritime cultures from the shore
and the sea, engaging with the worldviews and priorities of ocean-based people (Pauwelussen,
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2017). Whether from shore or sea, field researchers must depend on fossil fuels to travel to and
from their field sites, and move around the sea or shore to conduct research.
Research by sail, in which sailing is not only transportation but research method, offers a
potential medium for engaging in ocean research, social or otherwise, that pushes on traditional
field methods and opens up new avenues of connection with movement, human and more-thanhuman engagement, and contextualizing one’s research. Based on a two-year sailing research
expedition, I offer critical reflections on sailing-as-method to answer the questions: How can
sailing serve as a method of knowledge coproduction? What can other marine scientists learn from
this emergent research method?
While the challenges and opportunities faced by research from a sailboat may not be
applicable to all ocean-based research, these critical reflections can provide opportunities for
other marine researchers, whether oriented to the social or the biophysical, to engage with coastal
and maritime communities in ways that open up new research questions and paths. Following
background on a two-year sailing expedition to characterize coastal climate resilience in Mexico
and Central America, I offer three interrelated knowledges and practices that emerged from the
use of sailing-as-method and which I believe can apply to most marine field research:
embodiment, amphibiousness, and context.
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Fig. 2: Sailing Vessel Oleada under sail in the Gulf of Tehuantepec, Mexico. Josh, Jess, and Ulysses
are on the bow.
BACKGROUND
My experimentation with sailing as a method was born from research and personal
interests. As an interdisciplinary graduate student with a background in ecology and a focus on
the social sciences, I wanted to understand how people perceived of and adapted to climate
change on Latin America’s coasts. Understanding coastal change in this region will potentially
have a broad impact: projections for Mexico alone estimate that 60 million people will live in the
coastal zone by 2030, with 70% of that population on the Pacific coast (Nava Fuentes et al., 2016).
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Therefore, it is increasingly important to ask what climate changes coastal people experience, and
how they adapt to these changes.
My original intention and goal were to characterize climate knowledge and responses in
coastal communities in Latin America. While I began by focusing specifically on the impacts of
climate change on coastal community resilience, it became increasingly clear through my travels
that to ignore my method would leave a significant aspect of my research unexamined. So why
did I choose research by sail?
First, to characterize perceptions and adaptation strategies for an entire region requires
extensive travel and the associated expense. A sailboat meets the critical needs associated with
this research endeavor: time, mobility, and some degree of self-sufficiency. In addition, as a
person researching climate change, traveling by sail allowed me to conduct research with a
minimal carbon footprint. My sailboat, a 1978 Cal 39 I named Oleada, meaning “swell” or
“uprising” in Spanish, has the equivalent of a small tractor diesel engine that we used in various
conditions and circumstances. There are also plenty of toxic substances used to repair and protect
sailboats in a saltwater environment that can quickly degrade most materials. But we relied
mainly upon our sails to move over 6,000 nautical miles and sought a balance to use minimal
environmentally harmful products overall, from bottom paint to sunscreen.
Importantly, personal considerations played a role in my research path. Although many
scientists distance their personal and professional lives, (in the same way that we might imagine
our research does not take place in our bodies, which I take up in embodiment, below), I had
important relationships of care and responsibility to maintain even as I underwent years of
ethnographic research. Consequently, I brought my dog and my future husband. These
relationships served not only my wellbeing through companionship and shared experience, but
also provided safety while traveling, whether through interactions on land or sea (where men and
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dogs can provide a buffer from harassment and violence, [see Kenyon & Hawker, 1999]) or for my
husband’s thousands of hours spent on the maintenance of the ship, allowing me to pursue my
research tasks and remain safe in challenging weather and sea conditions. His contributions to
this work and vast technical knowledge cannot be understated. The dog’s involvement in alerting
us to sea life should also be noted--he made us aware of the near constant company of dolphins
on our passages, whereas other sailors frequently noted that they did not see any.

Fig 3: The crew of SV Oleada: Josh, Jess, and Ulysses (Duder) Reilly-Moman on a remote beach in
Sinaloa, Mexico.
We spent two years living and traveling aboard the sailboat and visiting as many coastal
communities as we could safely access from the sea. The research sail departed from San Diego,
California, in February 2015, and followed the Baja California peninsula to the Gulf of California.
We sailed north as far as Bahía de los Angeles, crossed the sea at the Midriff Islands, and sailed
the entire Pacific coast of Mexico and Central America until we reached Panama City. We passed
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through the Panama Canal and completed my research in the Bocas del Toro archipelago in
Caribbean Panama in the spring of 2017. Research methods included ethnography and semistructured interviews, along with journalistic interviews conducted to write long form monthly
essays for the expedition sponsor, the Institute of Current World Affairs. We spent significantly
more time in some communities than others, and for various reasons, but often related first to
weather and safety, followed by sailboat maintenance, and the physical and physiological needs of
the crew. On the surface, we appeared as ‘cruisers,’ people who live and travel for an extended
period on a sailboat, although our connections with other cruisers were limited given our
geographic scope (not typical cruising areas or time periods) and orientation (ethnographic
interactions.) In some locations, I had personal or research connections on which to build, and in
others we built these organically. In most cases, building relationships independent of institutions
and organizations was intentional, as I was wary of association given previous experiences in
which organizations had steered interactions, conversations, and outcomes. In some locations, we
were only able to stay for a day, in others we remained for months. What emerged as sailing-asmethod shaped my research questions and my worldview, particularly of the more-than-physical
spaces that I shared with coastal people and the ocean.
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Fig 4. Approximated map of SV Oleada’s route, 2015-2017.
Sailing-as-method draws on a long history of emergent methods in social research (i.e.,
Richardson & St. Pierre, 2000; Tillman-Healy, 2006; Spry, 2006). These methods build on
traditional social methods that originally stemmed from anthropology, such as surveys,
interviews, and ethnography, and engage with different disciplines and practices to build new
conceptions of knowledge and the knowledge-building process (Hesse-Biber & Leavy, 2006).
Political ecologists, human geographers and other social scientists have continued to expand the
methods toolkit, in particular in engaged and participatory research (i.e., Kinkaid et al. 2020).
Here I present three specific aspects of sailing-as-method that defined and shaped my
research. These include opportunities to engage with context and decolonization, amphibious
theory and process, and embodiment that defies the binary mind/body. I follow these key
components with the challenges and failures of the method, and recommendations for future use
and explorations.
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EMBODIMENT

“We are bodies and completely entangled with the world...When did we begin to believe our
bodies were, indeed, absent from research and scholarship?” (St. Pierre, 2015, p. 138).

Sailing, and establishing a livelihood with more time spent on water than land, presents
opportunities to engage the data of the visceral—one’s own body, the interactions with sea and
weather, and interactions with people and creatures met at sea. Through movement and affect (or
emotion,) the ocean quickly becomes a seascape embodied.
When living aboard, movements below the surface and above it requires constant physical
adjustment by the sailor. Shifting one’s weight slightly on one’s seat bones for riffles and rolls
begin consciously, yet soon become integrated unconsciously into daily life. ‘One hand for the
boat, one hand for you,’ sailors say as a reminder to always hold on to some part of the boat at any
moment. This dance with the boat, at once the vector for and protector from the conditions,
evolved as my body engrained the boat’s typical reactions. This movement, and its attendant need
for near constant vigilance, is tethered to emotion. For example, we felt exhilaration surfing the
ocean swell downwind under full sail near Abreojos, Baja California, with the boat heeling hard
(leaning so far over the water that it splashes into the cockpit)--until a whale breached feet from
our bow. Awe for this creature mixed with mortal fear as we attempted to rapidly shorten sail so
the whale would not breach on us next. Our adrenalized physical reaction was inseparable from
the awe and fear. So the sea is lived.
Embodiment, in its simplest explanation, is the inseparability of bodies (participants) and
knowledge (representation) (Gallagher, 2015). It is the explicit engagement with sensing our world
outside our skin--water, animals--and acknowledging that this is “central to our experiences of
the world” (Ash & Gallacher, 2015). We are not rational brains bobbing along on the water--how
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we think and feel is connected to our bodily experiences and senses. I argue that daily practices of
sailing make this near impossible to deny.
Fundamentally, sailing is a movement-based practice that rejects binaries such as
mind/body, nature/culture, and even land/sea and personal/collective. Living by sail ties a
person’s research and survival to the elements of wind, rain, water, and swell, and illuminates the
entanglements of salt, skin, and psyche. The practices of embodiment play out in the mundane,
day-to-day reality of living on a ship, bound to the wind for movement, and requiring thousands
of those subconscious micro adjustments to meet a slightly larger swell here, a puff of breeze
there. These sensed and anticipated motions translate into an understanding of what the boat and
sails need to keep the crew comfortable and safe--it is a literal body of knowledge.
This everyday embodiment includes the internal/physical, such as seasickness or rope
burn, along with the affective. Emotions under sail, always laden with the responsibility of
survival, move from boredom or frustration to moments of terror while dropping sails, dodging
whales, or wincing from adjacent lightning strikes (we are the only metal pole for 40 miles--how
did that not strike us?)
In practice, sailing is an opportunity for new modes of engagement with the self, the sea,
and that which we thought we knew only in our minds (such as weather or whales.) These
embodied interactions translated into how I conceptualized my ethnographic and structured
interactions as a social scientist. It pushed me as a researcher towards emergent methods that
could be used to describe what I was experiencing, such as Richardson and St. Pierre’s writing-asmethod (2000). In addition, embodiment moved me towards connection with those who make
their living tied to the deep physicality of the sea. Dividing labor at sea into mental/physical or
mind/body disregards what is required to stay alive--I made decisions with my senses aligned
with experience, by a practiced sensing of living and thriving in a complex system. For example, a
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simple exercise in sailing: to know the wind direction without looking at the wind vane at the top
of the mast (at night, for example, or in driving rain,) I would turn my face into the wind until the
breeze touched each ear equally, then steer the boat accordingly. There is no separating the mind
and body in this task.
Embodiment and affect altered my processes and data analysis. It invited attunement to
my own and others’ affective engagement with the sea. We discovered, always through implicit
and silent acknowledgement, that our shared experiences with others doing maritime work
opened avenues to further connect, and often through ‘physical’ experience. In some cases, fishers
invited us onto their boats to teach us specific embodied concepts essential to their daily craft. In
a fishing village where shrimp harvesters use homemade sails to move their boats downwind
while dragging a net, they collect shrimp off the bottom. One fisher invited us to join him for the
day, showing us how to place two fingers under the twine holding the net to sense the impact of a
shrimp in the net 30 feet below—to listen to the ocean floor with our hands. This exquisite
attunement to invisible life under the surface was difficult for me to feel, but for the fisher we met
it helped him anticipate his catch and physically and mentally connected him to the bottom of
the sea.
Further, engaging our bodies together in an experience, whether in our boat’s cabin or on
a community pier or dock, provided interview participants with the senses of what they wanted to
translate to me that was important about their lives and how change shaped them. Movement
and ocean were not the backdrop to our conversation, they became the physical movement that
seemed to stir up the emotional. In the Latin etymology, emotion shares the root word of motion,
meaning to re-move, and from the middle French, to stir up. Motion and emotion allowed me to
share in what stirred up people and communities. This stirred up my own research, reframing
how I conceived of climate impacts, from the biophysical to the cultural and contextual.
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Embodiment can be ‘lived’, as in entangled, inseparable experiences of mind and body.
But it can also be inscribed, where social and cultural norms play out on bodies, with markers
such as gender and race, and, I would argue, climate change, reflecting existing and historical
power structures (Spry, 2006). We embodied a lived climate change as sailors, and it was
simultaneously inscribed on us. An example: we sailed during a strong El Niño event, in which the
ocean temperature was unusually high in Pacific Mexico. This created different water and wind
conditions than we would have otherwise experienced, along with a paucity of whales and other
sea life near shore. It made climate change part of our “lived environment” (Taylor, 2014),
inseparable as some imagined external stressor. It also significantly altered many of the lives and
livelihoods on the coast and ocean, as in the Bay of Banderas in Nayarít, México, where the lack of
whales meant that whale tourism guides shifted to excursions to an island national park in the
Bay, which became overrun with people and increased damages to the reef (Reilly, 2017). This was
not simply an observation--I experienced the hundreds of bodies in the surging water together
around the island, getting kicked as people struggled in their life jackets as we washed towards
the beach. The water was coated in the shine from lotions and sunscreen. I felt the simultaneous
discomfort of being held above the water by my mandated lifejacket when I felt safer swimming
with my fins and mask, along with my alarm at the inability to keep track of many bodies in
washing-machine-style conditions. Climate change inscribed the bodies of the harried guides, the
tourists thrust into this carnival-like experience and deprived of interspecies connection with the
majesty of whales, my embodies knowledge of all of us washing together, afloat but imperiled at
any moment, towards a common shore. We all glimpsed climate change at the bodily level, but
also carried it forward as part of personal-collective lexicons of the sea and how it shapes us.
Attention to embodiment and affect matters for marine science because attunement to
our bodies may open us up to important positionalities / worldviews and a powerful
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connectedness with the things we study. “Existence is not an individual affair. Individuals do not
pre-exist their interactions; rather, individuals emerge through and as part of their entangled
intra-relating” (Barad, 2007, p. ix). This further encourages a move away from a “science devoid of
ethics” (St. Pierre, 2015, p. 144). Recognizing embodiment in ourselves and others, and sharing in
this experience, can lead us to a broadened, nuanced understanding of what humans and morethan-humans need to thrive on a changing coast and ocean. This idea of engaging with other
positionalities brings me to another benefit of sailing--amphibious practices.
AMPHIBIOUSNESS
Amphibiousness is the capacity to live in both marine and terrestrial environments.
Ocean-based people not only move through and embody these disparate physical worlds, but
alternate worldviews and ways of conceptualizing our watery world. In this context, sailing
provides the foundation to move between and among worlds “that relate and partly intermingle,
yet are not reducible to one another” (Pauwelussen, 2017, p. 3).
Central to the concept of amphibiousness is flow. Imagined boundaries, such as those
between the mind and body, or between the world of a social science researcher and the world of
a fisher, flow into one another. The spaces where they meet can be turbulent and tense, as well as
productive, like an upwelling.
This flow tangled with my positionality, or worldview, as a researcher. At a very simple
level, worldviews can be examined through ontology, simply defined as ‘what is, and epistemology
as “how we know what is. Our ontology is the world we believe to be “real,” not as absolute but as
derived from community consensus and around which meaning-making activities are built
(Lincoln et al., 2018). Epistemology is how we attempt to explain where our inner and outer
worlds meet, and methodology is that process of how we do this, it’s that overarching strategy of
bringing theory and methods together to answer a question.
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The dominant paradigm in Western science is post-positivism, which builds on
positivism, a paradigm that stretches back a few centuries and states that all true knowledge is
authenticatable, and the only valid knowledge is scientific. Post-positivism stays in that tradition
but acknowledges that biases are possible. Lincoln et al. (2018) provide an excellent summary of
paradigm. In post-positivism, there is a real reality, even if it’s only knowable probabilistically. It
allows us to approximate nature, and its validation comes from peers, not the research subjects,
which is an objectivist standpoint. The method is the scientific method. A post-positivist would
identify is as an ‘objective researcher.’
But there are many other research paradigms, such as critical theory, constructivism, and
participatory. By way of contrast, a participatory paradigm is oriented to the ontology where
reality is co-created between the mind and the environment: there is no one real reality, it is
instead participative. This is epistemologically determined through an experiential and practical
knowledge that looks at how different knowledges interrelate--a subjective approach. The
methodology is participatory and collaborative, and this researcher would call themselves a
‘passionate participant’ (Lincoln et al., 2018). Sailing as a method not only moved me closer to
alternative paradigms, such as participatory, but it created this sometimes confusing space where
I was moving back and forth between paradigms, where they flow into each other
The differences between how a fisher, a mother, a whale shark, and I enacted different
versions of the coast and ocean were not reducible to either singular or clear-cut ontologies.
These are not just views of the world (epistemology), but the realities themselves are different
(ontology.) These multiple worlds flowed into each other in what Pauwelussen (2017) calls
ontological multiplicity, in which the worlds related to each other but could not be contained in
one encompassing narrative, even as the relations transformed the worlds themselves. This was
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an ontological amphibiousness, the flowing between land and sea, an impermanence that seems
to leave many of the coastal people I met holding lightly the nature of constant change.
Sailing-as-method allowed me to engage with this flow between worlds, in which my
physical medium eluded binaries, clear-cut definitions, and even methodological intentions. The
ocean was no longer my field site, a complex but still singular backdrop for my research, which is
how it has often been perceived in research literature (Pauwelussen, 2017). Instead, multiple
worlds overlapped and entwined like currents. Living amphibiously engages with flow, which
defies scientific attempts to contain and categorize. Living in this tension helped to widen the
lens of my research to better listen to the communities we visited.
I found that these incommensurable worlds even existed within myself. For example, I
adhered to maritime superstitions that conflict with my post-positivist scientific understanding of
the world. In an elaborate ceremony that involved dumping expensive champagne into the sea, I
renamed our sailboat; I never used the word “wind,” always spelling it out for fear of invoking it.
We delayed our departure multiple times to ‘never leave port on a Friday.’ This requires attention
to the fluidity within my world.
I discovered that sailing can generate knowledge by explicitly engaging with the flow and
fluidity that is characteristic of amphibious worlds. This has implications for any applied scientific
research that requires engaging with a multiplicity of worldviews. Undertaking a movementbased research practice, when done with reflexivity, allows the researcher to experience “multiple
worldings,” or areas of divergence where “interests in common are not the same interests”
(Strathern, 2005, as cited in Blaser & de la Cadena, 2018, p. 4). I held a shared practice of living
and working with the ocean with fishers, whales, and coastal children, even as my experiences
differ from my ocean-dependent compañeros. This shared practice manifested as an incomplete
form of knowledge coproduction, in which people, beings, the weather and sea promoted a
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pluralistic, contextual, and interactive engagement with my research (Nörstrom et al., 2020), but
the nature of movement truncated iteration of these relationships that were bound to place.
A sailboat subverts the technocratic approach that Western society takes towards water,
particularly in climate projects. That approach, such as through water-related engineering
projects in amphibious land and sea spaces, often take a land-based perspective in which the
focus is on removing or controlling water (Jensen, 2017). Instead, amphibiousness takes flow as
the assumption and works to organize life around it.
Sailing, especially in areas that saw infrequent sailboat traffic, encouraged amphibious
encounters in which I actively disrupted my role as expert. Seagoers deftly moved their boats
alongside ours, performing care while moving their boats with a precise awareness as if it were an
extended appendage slipping through the water, regardless of air and sea conditions. Our
interactions often began with a hand on the rail (where the sides of the sailboat meet the deck),
and an assessment by both parties on the safety and nature of the future interaction, as reflected
in facial expressions--often transforming with surprise and relief that we spoke Spanish. We often
invited guests aboard, sharing meals like spaghetti and cake, graciously consumed even as they
were deeply foreign. We received many kids, who arrived by swimming or paddling, to eat
pancakes, flip through books, and play the ukulele. Encounters, slipping among affective states,
occurred in the two often conflicting mediums of weather from the sky and weather from the sea.
Lightning was a constant encounter, as well as interactions with kelp, floating trash, or cetaceans,
all producing a range of emotions, from delight to discouragement to terror.
Birds reminded us of our amphibious existence. Their presence signaled approaching land
we could not see. The soaring of an albatross over peaking whitecaps, wingtips arcing just above a
frothing surface many miles offshore, reminded us that creatures could find grace and ease in
conditions we found otherwise difficult or untenable. Occasionally, a migrating songbird would
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land on our dodger (the fabric covering and protecting part of the cockpit,) and remain there,
resting, for hours underway. With the knowledge that our temporary partnership could mean the
difference of life and death, we tried desperately to not disturb them and sail closer to shore in
case they decided to depart. Amphibious existence created a connectedness broader than and
inclusive of humans, creatures, weather, and climate.
Consequently, sailing not only allows for an expanded understanding of seafaring and
living tied to a resource, but it puts multiple and sometimes conflicting worlds in dialogue with
one another. Whether this is a panga finding our sailboat 20 miles offshore to ask for water or to
proudly display their catch, or our repeated interactions with dolphins riding our bow wake for
miles, I found myself in constant spontaneous conversations. These conversations were immersed
in living climate change, together.
As Jensen (2017) puts it, water is the medium through which the message of climate
change is delivered. To become amphibious, then, might be to critically dismantle the metaphor
of war that Western science uses to tackle, fight, battle, and even retreat from climate change
(e.g., Vedantam, 2021). Instead, we can reframe climate change not as something to be fought, but
something on which we are a part, to be cared for, and to be moved with. This can invoke
Haraway’s concept of sympoesis, or ‘making-with’ (2016), a concept when applied to ocean
climate change invites explorations of a participative reality in which the worlds of all beings and
meteorological and sea conditions create and shape emergent doings, There are many speculative
imaginaries that conceive of coastal communities moving to a more amphibious lifestyle as sea
level rise, flooding, and erosion take away existing coastlines. These are conceptual and
biophysical simultaneously, and invite a re-rendering of coastlines and oceanscapes. Boundaries
are blurred between ontologies concerning ‘nature and ‘culture,’ as the climate impacts force
simmering the social and environmental justice issues onto the policy table (Jensen, 2017).
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For example, when I asked a fisher of Isla Pardito, a 330-foot-wide island in the Gulf of
California with houses inches from the waterline, what they do when hurricanes hit, he told me
they drag their boats to high ground on the island. The houses were not a concern--their boats are
their transportation, their means to access water and food, the connection to families ashore.
They represent a flowing-with of a changing coastline, while still maintaining important familial
and cultural structures with water-dependent networks of care.
CONTEXT AND DECENTERING
Finally, sailing created an opportunity for critical engagement with our contexts: cultural,
historical, and scientific. Specifically, sailing highlighted and brought into relief the insideroutsider nature of my work, the tensions of the history of sail and colonialism in the region and in
research, and the fundamental importance and presence of history in everyday interactions.
Sailing-as-method put me in the role of both an insider and an outsider, where I existed in
both roles as they flowed into each other. The role of the social scientist is to both “indwell” with
the experiences and meanings that others hold, while attempting to be aware of how one’s own
biases influence that understanding (Maykut & Morehouse, 1994, as cited in Corbin Dwyer &
Buckle, 2009). In many ways, I was not a member of the groups with whom I connected--we
diverged in nationality, privilege, skin color, profession, and native language. But there was a
powerful insider acknowledgement, usually granted silently and with a respectful nod, of shared
seagoing. Our shared-but-different experiences provided resistance to ‘othering.’ The power of
this social connectedness cannot be underestimated in the doors it opened for my research. This
connects back to knowledge coproduction, its engenderment and limitations, when under sail.
My acute awareness of our position as outsiders aboard a sailing vessel (as opposed to a
local panga or cayuco) brought specific attention to the ways in which I could decenter my
research—decentering the entrenched forces of post-positivism, imperialism, and human-
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centrism. Research and scientific discovery by sail has a long history, inextricably tied to
colonialism. Perhaps most famously, Charles Darwin sailed aboard the two-masted brig-sloop war
vessel HMS Beagle for five years, returning with hundreds of dead birds and eventually a theory of
evolution. The legacy of his sail is muddled at best: his youthful outrage at the genocide of
colonialism gave way to the convenient drowning of genocide in the theory of natural selection
(Barta, 2005). In addition, sailboats represent atrocities that reverberate into the present: sailing
ships were the vessel of colonization to the Americas, their cargoes soon filled with enslaved men,
women, and children, brought under sail to turn profits from stolen lands. These ghosts of ships
are not relegated to history, and instead research by sail (and ship), when conducted by someone
from the global north, carries the burden of what Amitav Ghosh calls “the insistent vitality of the
past” (2020).
How, then, can sailing be a tool for decentering humans, post-positivism, and imperialism
in research? “Research ‘through imperial eyes’ describes an approach which assumes that Western
ideas about the most fundamental things are the only ideas possible to hold, certainly the only
rational ideas, and the only ideas which can make sense of the world, of reality, of social life and
of human beings” (Smith 2012). Embodied and amphibious living broke open my positionality and
humbled me to a speck on the sea, with no ownership over the world and subject to what I can
only describe as the unthinkable, impossible mercy of the sea. It moved me away from the
paradigm of post-positivism, a worldview that holds that reality is statistically knowable and the
scientist is objective, and towards more critical and participatory worldviews in which the people
I met fundamentally reshaped my research.
Context, then, was not about Western views of what counts as history, with one universal,
chronological account of binaries often tied to ‘discovery’ (Smith, 2012). Instead, it was attention
to the everyday ways in which power shaped my interactions, and the ways in which the people
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with whom we interacted directed us to past events and experiences to explain the present.
Sailing-as-method created the space to engage with ethnographies of encounter, in which two or
more groups engage across difference (Faier & Rofel, 2014). Instead of explaining that difference
away (Barad, 2007), I lived in the tensions and discomfort of arriving to communities by sail. This
constantly returned me to a reflexive examination of my research intentions and goals, a constant
question of whom the research served, and at what cost to whom else (Cote & Nightingale, 2012).
It refocused my research on relational values and practices embedded in climate adaptation, and
moved me away from a biophysical and technocratic orientation to climate resilience.
CHALLENGES AND FAILURES
Upon the completion of the two-year sailing expedition, I had published 24 long form
essays for my journalism fellowship with the Institute of Current World Affairs
(https://www.icwa.org/author/jreilly) along with ethnographic field notes and 37 recorded semistructured interviews. Multiple academic publications that report on these findings are in press
and in preparation. But, as an engaged researcher, I failed in structuring the research for
community and regional impact. I will address this challenge, among those others that hamstring
this method, below.
Reciprocity is constantly on my mind. When people share time, insights, and experiences,
I hope to bring benefit to their lives, and a benefit that they describe, instead of one I imagine.
Telling one’s story can be a validating, frustrating, or subversive experience (Klenk, 2018), but as
an engaged researcher I would like to provide reciprocal and continued engagement. I continue to
ask, whose owns this research? Who does it serve? (Smith, 2012).
I could have come closer to reciprocity in at least three ways. First, building lasting
connections with and between local organizations, practitioners, and researchers would have been
a critical benefit of the research. I lacked the foresight to see that this would be one of the main
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ways that this is how communities build climate resilience. Second, I connected with and listened
to many people, and I attempted to elevate voices with my journalism. But as a graduate
researcher, I had not established the broader social capital to bring to bear the technical support
and capacity needed for specific climate needs described to me. Finally, given currents and winds,
sailing lends itself to one-way expeditioning. Yet best practices for research would continue to
engage with the communities where I made connections. This is a persistent tension between
possibility and reciprocity in sailing-as-method.
The final two challenges begin with common sayings in sailing culture.
“Sailboats are a hole in the water you throw money into.”
Sailing one’s own boat is not accessible to the vast majority of researchers for reasons that
begin with skill and expense. Sailing bears the privilege of labor by choice--because sailing
requires skilled labor. Our version of sailing involved a 40-year-old boat and the combined
knowledge of one sea captain and one former guide, both with thousands of hours of expedition
guiding experience. Taking on sailing-as-method, not unlike other emergent methods that
repurpose a common practice, such as podcast-as-method, would require a steep learning curve
and extensive investment in equipment and time (Kinkaid et al., 2020). But a sailboat also
requires coastal navigation, survival, weather planning, provisioning, hull, sail, and rigging
maintenance, and many other skills to just stay alive. One particular experience comes to mind:
an early morning when our motor would not start, conditions were rapidly deteriorating in our
anchorage, and there was no wind to sail us into safe open water. We needed our motor. After a
few different attempts, my husband used a wrench to bypass the starter solenoid and create an
electrical arc between the starter and the motor, starting the motor just before the situation
became dangerous. Skills like these are likely not in the set of most marine researchers.
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In addition, the cost of maintaining a sailboat is prohibitive. Salt water, motion, weather,
and wear, not to mention experiences such as collisions with large mammals or motorized dugout
canoes (both of which happened to us,) led to high monthly expenses. Insuring the boat was
difficult, contentious, and time consuming. In addition, while many intrepid sailors, some with
extensive experience and others with none, forgo comfort and conveniences to live at sea, the
time and energy required to maintain even a simple boat does not leave much time remaining for
research or any other professional endeavor. Thus, the researcher takes on not only the logistics
and expense of research, but the management and financing of an expedition.
That said, we can imagine exciting potential partnerships between sailors and researchers.
Sailing suffers in the West from a romanticized depiction of ease, wealth, and whiteness, whereas
the realities are vast. They include the reclamation of traditional wayfinding skills for Pacific
Islanders, fishing and recreating by sail throughout Mexico, Central America, and the Caribbean,
and people we met throughout the Americas who reject a capitalist, consumption-driven vision of
living, and use a sailboat to live and travel full time on the sea with extremely limited means. As
economic and existential conditions inspire a new generation of people to take to the sea, I can
imagine parttime or fulltime arrangements that support sailing-as-method partnerships across
recreational and academic sectors. Partnerships with sail captains, sail training programs, socially
conscious sail groups, and nonprofits that support coastal communities could support research
that engenders embodiment, amphibiousness, and contextual research while supporting
community needs.
“The deadliest thing in sailing is a schedule.”
Our only schedule consistency was unpredictability, and sailing provided constant
challenges to access certain areas or schedule interviews and meetings. We accessed many remote
shorelines, but there were many more, often physically close but unprotected from swell and
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weather for anchoring. Even when we could anchor, we often had limited time to safely leave the
boat. In some anchorages, we could not figure out a safe passage through breaking waves to get to
shore, leaving me frustratedly staring at an inaccessible coast a few hundred feet away. The
limitations were constant and sometimes severely limited the breadth of my research. For
example, we were unable to access any of El Salvador’s coast because conditions were too
dangerous to cross the only bar where sailboats could enter. Finally, living aboard limited our
ability to stay ashore at night. While living at sea gave me great insight into the 24-hour schedules
and antics of fishers, whales, and bioluminescence, I often felt that I missed a critical sense of
communities by not spending nights ashore.
These challenges and failures of sailing-as-method offer insights into some of the practical
considerations for any self-directed research by boat. But acknowledging these challenges builds
my reflexivity as a researcher. In particular, engaging with reciprocity and data collection helps
me think about what a researcher does “beyond a concern for more and better data” (Lather 1991,
in Harrison et al. 2001). Recognizing the relationship between values and research is fundamental
to sailing-as-method, as it accounts for the personal not only in the researcher’s life, but the
values and interests of the researched. Sailing can better recognize the power dynamic between
the two (Harrison et al., 2001).
MORE PERSONAL REFLECTIONS
Living on a sailboat had other implications and revelations. First, sailing showed me the
contrast between things needed and those not. Our physical needs were extremely minimal. Our
clothing locker was approximately two feet wide and held all of our combined clothing; all of our
food supplies needed to fit in about four square feet of space, or in a finicky box fridge that loaded
from the top. Our desalinator, called a watermaker on a sailboat, produced six gallons of fresh
water per hour and required the engine to run, which meant that I came to the habit of brushing
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my teeth without water, took fifteen second showers only occasionally, and should have used a
spray bottle to wash dishes, as this was our most water consumptive practice. This frugality was
common sense and did not feel like a sacrifice.
What Josh and I did need was the ability to enjoy our own and each other’s company for
extended isolated periods, and make decisions under pressure together. We met many couples in
which sailing tested their relationship and led to its ultimate demise. But Josh and I enjoyed our
extended time together. Despite his vast experience as a sea captain, we made all of our decisions
collaboratively. This was a deeply feminist approach to sailing, and instigated by Josh--I often
wanted to decline the shared responsibility, as the captain traditionally has the final say on any
vessel. Yet we shared duties and responsibilities as co-captains, modernizing the patriarchal
practices of decision making under sail.
The different aspects of movement challenged me personally on the sailboat. That is to
say, the boat moves just enough to prohibit athletic endeavors, but not quite enough to feel
physically satisfying. Although we brought two full size bikes (which we shuffled in and out of our
quarter berth constantly, a sweaty affair that required sufficient memory of how they fit there
together and at least 20 minutes of exasperating extraction every time), I often struggled to find
athletic outlets in this tiny space, especially underway. Anchorages were often rough and rolling,
which not only made exercise difficult, it led to my deepest challenge: sleep, or lack of it. We slept
in the bow, or v-berth, so named because it comes to a point like a v at the bow. But the bow is
both where waves first meet the boat, and is also where the boat is connected to the sea floor, as
the anchor chain attaches to the bow. In many anchorages, I would liken the movement of the
bow to a nervous horse on a lead line, jerking its head erratically against the handler. To sleep in
this movement and the slapping noises of water on the hull was not possible for me many nights.
The old boat also creaked throughout. For me, the sleeplessness was equivalent to that as my time
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as a new parent, a cumulative strain on my every capacity. I embodied physiomental sleep
deprivation on Panama’s Pacific coast, a practice in preparation for motherhood. These were the
mundane and everyday challenges of an actual life lived at sea.
Sailing’s experiences often held contradictory affect together in one space. I dreaded
overnight sails, in which Josh and I would alternate 4-hour shifts, yet some of my most exultant
experiences happened at night. I see poorly in low light, worse than many, and I sometimes
struggled to make out images. We once came upon three men in a 20-foot-panga 25 miles
offshore at midnight, with only their bright flashlight to alert us of their presence. Because I could
not process the image, I brought our sailboat entirely too close to them, within a few feet. I was
too close because if they were fishermen I could have been wrapped in their gear; if they were
drug runners, I could have threatened their solitude; if the wind had suddenly shifted I could have
threatened their lives. A different night, we collided with something, likely a large mammal, in
already rough conditions, experiencing the present possible danger of not only taking on water,
but taking on water in the dark (the boat was unscathed.) Yet at night I experienced some of the
most incredible sights of my life, including a manta ray feeding in the phosphorescence next to
our cockpit, or the dolphins that would ride our bow wake, like supernatural comets streaming
next to our hull. They would sometimes stay with us for hours. The highs and lows of sailing
could feel extreme.
Importantly for our experience, we owned, maintained, and captained the boat. As a
passenger on a ship, I had previously somewhat gleefully abdicated responsibility to the captain
and crew, and I observed this behavior in guests to our boat. But we shared the experience of boat
ownership with fishers and tourism operators, knowing the anxieties of questionable anchor
holding, constructional deficiencies, and especially testing the boundaries of safe travel. How
much could our boat handle? I often found myself ascribing to the expression, “if you’re thinking
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about reefing, reef” (reefing is shortening the sail, literally making it smaller, keeping the boat
moving as the wind becomes more powerful, and not have the boat become overpowered by the
wind, which could result in torn sails or knocking the boat flat into the water.) When we began
our sail, I wanted to be physically close to shore. As I learned more, I felt much safer further
offshore. The responsibility to our boat was that to our lives, ours and ours alone, and this sense
of responsibility permeated all decision making.
Finally, from the perspective of safety, a sailboat contains its own unique forms of security
and of amplified danger in our relations with other people. On the boat, we were separate from
happenings on land, and could leave if we found a situation threatening in some way. We were
not bound to travel dangerous roads, and consequently were able to visit areas in Mexico
considered unsafe to foreigners. But when approached by boats offshore, we were always the
slowest party. When boats sped our way, there was a moment of breath holding, an initial
anticipation of potential interaction. On long passages, we talked about plans for potential
interactions with pirates. We carried mace but no firearms. Our boat was brightly lit at night, and
any speedboats that passed us did so under the cover of dark and with no apparent interest.
Underway, boats we encountered intentionally came to us from curiosity or needs, usually to ask
for water. (We started purchasing bottled water for this reason only, to distribute at sea.) We
were also uniquely vulnerable at anchor, and we often attempted to travel with a “buddy boat” for
safety in numbers. We built a familial-level relationship with SV Prism, given our extended time
traveling in parallel.
Many of these reflections stemmed from the jarring return to life on land in the US. It
took me many months to shake the habit of turning the water faucet on in tiny spurts, and when
someone knocked on our door at 5.30am one morning (in a very safe neighborhood), I awoke in
terror with a racing mind. I relished every time I could walk out the door and walk down the
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street, instead of having to load up our dinghy and manage the logistics of leaving the boat and
the dinghy safely while I attended to tasks on land. But as our requisite vigilance and extreme
resource conservation faded over time, the attention and resources required for living actual
amphibiousness has turned to living amphibiously from land. What I mean is, the paradigmatic
fluidity to exist simultaneously in multiple worlds has permeated my approach to applied
research. This is what Haraway might call “staying with the trouble” (2016) of the tensions
inherent to a fluid worldview and world.
CONCLUDING REFLECTIONS
Sailing-as-method, when conducted with intentionality, reflexivity, and perhaps as much
if not more focus on reciprocity than data, has many potential outcomes. These might include
sharing the sailboat space and sailing experience for dialogue, community-driven needs
assessment, a laboratory for knowledge coproduction with people, beings, ocean and weather, or
even, possibly, for fun.
I hope to encourage amphibious research such that the scientific communities, and those
communities which science influences, can orient solutions-based research towards “the
relational practices in which different maritime worlds come to be and matter, and how they flow
into one another in different sites and situations” (Pauwelussen, 2017). Marine science, and the
broader science discourse in society, has largely been molded to a post-positivist paradigm with a
“real” reality and an “objective” scientist, which has often been viewed as incommensurate with
social science worldviews that acknowledge that knowledge is situated and contextual and cannot
be objective (Lincoln et al., 2018). Living amphibiously at sea, with the responsibility for one’s
research and life, engages with an embodiment that encourages paradigmatic questioning.
Sailing-as-method shaped and continues to shape me as a researcher, and how it shaped
me is important. I engaged with processes and methods to broaden my understanding and use of

72

“data”, while I also developed the methods, worldviews, and commitments of an engaged
researcher. Specifically, I incorporated relational values and a critical feminist orientation towards
climate resilience, one that I hope will serve the communities we visited and others. Although I
completed the sail portion of the research, the embodied flow continues to braid the currents of
research and personal experience together for a reflexive worldview focused on a lifelong
reciprocity with these communities. With one funded project complete, I believe it is within my
role as a researcher to serve these coastal people and places and seek additional funding in an
iterative coproduction of climate resilience and transformation. Other researchers can do the
same. I encourage engaged marine scientists to utilize their unique expertise to develop reflexivity
and reciprocity, providing the leadership needed to transform how science can serve a more
equitable coast.
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CHAPTER 4
SOCIAL INDICATORS OF CLIMATE RESILIENCE: ENGAGING CARE ON LATIN AMERICA’S
COASTS
ABSTRACT
As climate change increasingly affects coasts, researchers and policymakers often focus on
technocratic solutions to biophysical impacts. However, social and environmental justice
problems often become further entrenched. Using the concepts and practices of care, we frame
coastal climate resilience in Mexico and Central America based on interviews and ethnographic
interactions in 73 communities. We provide a set of social metrics to measure community
resilience, centering and operationalizing care, and making the case that qualitative social data is
needed to best understand context and support communities. With attention to various aspects of
care, we aim to broaden the climate discourse and elevate the voices and lived experiences of
coastal climate adaptation and resilience.
INTRODUCTION
Climate change affects coasts around the world (IPCC, 2014). These biophysical shocks
unevenly increase risks to vulnerable communities, often exacerbating social inequities (Adger et
al., 2003; Leichenko & Silva 2014). As Viatori and Bombiella (2019) point out, “ecological crises are
also and always socioeconomic crises” (p. 16). Yet scientific climate research and solutions often
focus on biophysical impacts and technical solutions, while social barriers and issues of
environmental justice remain entrenched or are even intensified (i.e., Faber, 2015; Hoover et al.,
2021). Consequently, any analysis of the threats of climate change must incorporate social factors
(Faber, 2015; Adger, 2006; Cutter et al., 2003).
Social-ecological systems (SES) provides a framework for drawing the social and ecological
together using systems thinking (Walker & Salt, 2006), but with attention to their critiques.
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When these two foci—ecology and society--are perceived as separate spheres, there is a tendency
to reduce the social to ecological terms, overemphasize the similarities of the two, and exclude
attention to issues of power and cultural values (Cote & Nightingale, 2012). When using SES to
address climate issues, a focus on “lived environments” serves a practical and nuanced approach
to material climates, emphasizing the interlacing of meteorological forces, forms of social
organization, technological infrastructures and discursive frameworks at various spatial scales
(Taylor, 2014).
This entanglement of history and climate change in everyday lives emerged in practice
through the SES research conducted for this paper. From 2015-2017, first author Reilly-Moman
(JRM) began research with a focus on community-level climate adaptation and perceptions of
biophysical shocks during an “extreme” El Niño attributed in large part to recent and long-term
warming (Santoso et al., 2017). However, the social science methods she used created a knowledge
coproduction environment in which participants shaped and reshaped the direction of the
research. Consequently, a focus on community resilience and multiple facets of care emerged
from this work, as we better understood coastal community members’ priorities when coping
with climate change.
In this paper, we take a solutions-based approach to the social dimensions of coastal
climate change, supported by qualitative data from 73 communities in Mexico and Central
America. We present four indicators of community resilience to operationalize what coastal
people conveyed was important for community resilience. These indicators are centered on
concepts and practices of care. Following a review of care as we apply it to social resilience, we
present a short review of resilience indicators, followed by our methods, results, discussion, and
suggestions for measuring community resilience to climate change.
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CARE
Critical feminist scholars have explored care, as practices and values, for at least 30 years,
countering dominant paradigms of the rational individual found in science and economics with
the relational and contextual one (Held, 2006). In the context of this research on climate change
in complex adaptive systems like coastal social-ecological systems, Tronto and Fischer’s definition
of care seems particularly relevant: it “includes everything that we do to maintain, continue, and
repair “our world” so that we can live in it as well as possible. That world includes our bodies, our
selves, and our environment, all of which we seek to interweave in a complex, life-sustaining
web,” (Tronto 1993, p. 103, as cited in Puíg de la Bellacasa, 2017, p.12). Care embodies the
relational, responsible, and the everyday, unglamorous work of care, and has recently been
expanded to include nonhuman agency--expressions and functions of caring that include animals,
plants, or soil (Puíg de la Bellacasa, 2017). Care is affective, ethical, and practical, simultaneously
(Puíg de la Bellacasa, 2012, 2010).
To think about care from the perspective of climate change, and with a pragmatic
positionality, we engage with the multiple epistemologies of feminist theory alongside the
worldviews of diverse coastal residents. We explicitly engage with metrics as a way to
operationalize and integrate care into resilience practice. Ultimately, the values and practices of
care present a practical and novel way for us to frame climate resilience as related to us by the
people with whom we engaged.
As the ‘social’ in social-ecological systems has come into better focus, researchers have
incorporated multiple and increasingly relational concepts and practices of care, with a particular
focus on social-ecological systems research on stewardship, moving towards relational values in
recent years (see Villasante & Osterblom, 2015; West et al., 2018).
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RESILIENCE AND ITS INDICATORS
Monitoring, evaluation, and learning in climate change adaptation and resilience requires
considering the specific challenges of climate change adaptation: long time horizons, uncertainty,
shifting baselines, changing contexts, mismatches between values, perceptions, and goals, and
measuring complex and multi-objective strategies (Bours et al., 2014). To measure, in both
qualitative and quantitative terms, these considerations along with the needs of communities,
indicators serve as a tool for balancing the desire for methodological consistency with the need
for flexible methods that embody the contextual realities in communities (Bours et al., 2014).
Resilience has gained immense resonance in both popular and policymaking discourses to
understand climate impacts, offering a possible pathway for practitioners to assess and monitor
both the social and ecological impacts of climate change (Quinlan et al., 2016). In the SES
literature, resilience is defined as the ability of a system to cope, adapt, and possibly transform
(Walker & Salt, 2012; Folke, 2016). But resilience has its own discourse that shapes and constrains
itself: common definitions may obscure complex social issues, especially those rooted in
ecological processes (McGreavy, 2016; Russill, 2008).
The many meanings, or polyvocality, of resilience may create contradictory framings but
discourage reductiveness. This aligns well with the multiple worldings of care, areas of divergence
where common interests are not the same interests, bringing disparate people together to work
on what otherwise appears to be the same problem. Groups with fundamentally different
worldviews must negotiate an ‘uncommons’, an alliance of heterogenous worlds which rejects the
imposition of a national common good, because to be ‘a common’ requires the destruction of
divergent worldviews—the ‘un’common (Blaser & de la Cadena, 2018, p. 4). Resilience thus has
the potential to embrace a polyvocality that does not explain away differences (Verran, 2013).
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Recently, applied researchers have taken a more critical approach to who defines
resilience, in which people define and self-evaluate what resilience means to them (Jones &
d’Errico, 2019). Without learning, options, and flexibility (Shipper & Langston, 2015), resilience
metrics may not serve the communities they were originally intended to benefit. Additionally,
credibility, rather than the precision or amount of data, is key to useful indicators (Schipper &
Langston, 2015). Researchers have long acknowledged the need to have resilience be place-based
(Cutter et al., 2008), with well-being and values central to measurement (Dillard et al., 2013; Klain
& Chan, 2012).
The United Nations Measurement Technical Working Group, in looking at a wide range of
practical applications for resilience, suggested four priorities for better resilience measurement:
(1) the wide variability of impacts, (2), well-being (3), capacity to maintain well-being, and (4)
contextual knowledge (Jones et al., 2021). These factors can be addressed with qualitative social
research and related indicators. In addition, qualitative methods can promote equity in climate
resilience by engaging diverse voices and worldviews, answering not only questions of ‘what,’ but
‘why’ (Anonymous, 2021). Consequently, this research asks: what indicators of climate resilience
characterize coastal community needs?
DATA AND METHODS
Our findings are based on social science research conducted from June 2015 to June 2017
on the Pacific coasts and near shore waters of México, Honduras, Nicaragua, Costa Rica, and the
Pacific and Caribbean coasts of Panamá. Researcher Reilly-Moman used Sailing Vessel (SV)
Oleada, a 39-foot sailboat, to access and visit with members of coastal communities, as well as to
interact with people on the water. We draw from 37 semi-structured interviews, 25 journalistic
essays and their associated interviews by JRM, and ethnographic notes from numerous informal
interviews and individual interactions. Interviewees were identified using key informants and
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snowball sampling methods (Bernard, 2005). To ensure diverse representation, we sought key
informants from multiple sectors, including but not limited to individuals in fishing, tourism,
administration, research, agriculture, services, entrepreneurship, and parks sectors.
Interviews ranged from 30 minutes to 2 hours in length and were audio-recorded for
preservation and analysis. Interview questions focused on individual perceptions of temporal
change, climate change, and community adaptations to change. All semi-structured interviews
were transcribed verbatim in their original language. Ethnographic interactions took place on
land, at sea (for example, with boats coming alongside Oleada, or while shrimp fishing in a fisher’s
panga, an open skiff), and aboard the sailing vessel.
An interview instrument was used to collect data specific to perceptions of climate change
for the semi-structured interview. The interview guide focused on what the researcher thought
was important, and frequently this was corrected by the participants, who shifted the discussion
to what mattered most to them. Although data were collected about coastal individual and
community adaptation and resilience, specifically perceptions of change over time and climate
impacts, the interviews reflect a process by which coastal residents shaped the direction of the
research, both the process of social science engagement and the development of indicators. In
this way, grounded theory provided space for some knowledge co-production. Our results are
focused on community-level social resilience.
We used QSR International’s NVivo qualitative data analysis software to analyze the
collected data. We used a modified grounded theory methodology (Strauss & Corbin, 1990) to
code and recode data and produce notes in analysis. Writing-as-method was used for additional
analysis (Richardson & St. Pierre, 2000). Following analysis, we selected quotes and anecdotes to
demonstrate each theme or indicator. Informal conversations with regional scholars and
practitioners, and their research, also informs the analysis (i.e., Weaver, 2017).
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RESULTS
To understand and begin to categorize social resilience to climate change in the
communities we visited, we present four overarching themes of care from our analysis of climate
resilience. These were expressed in interviews and ethnographic interactions as relational,
network, place-based, and inclusive. Although the places visited were geographically and culturally
diverse, these themes emerged despite varying conditions. These themes are indicators of social
resilience. Below we unpack the specific ways how each theme was expressed by people in these
coastal communities: conciencia, external social connectedness, access to place-based health care
and education, and equitable economic opportunity. We use quotes and vignettes to demonstrate
how people talked about and acted upon the concept of care.
1. Relational Care: Conciencia
A topic that frequently arose in interviews and interaction was the concept of conciencia.
Conciencia is loosely defined in English as personal awareness or conscientiousness, but
consulting with native Spanish speakers in interviews as well as in ground truthing conversations
with other bilingual Spanish speakers, people converged on the definition as a more collective
“taking care of each other.” This word emerged throughout interviews, and especially in moments
of reflection about community. As the researcher noticed the word, she would ask for
clarification. Emergent from discussions of the word were themes of belonging, responsibility,
reciprocity, trust, interconnectedness with ecological communities, and contextual identity tied
to past ways of knowing and doing. Thus, we define the concept here as relational care. It was
often implicated at the community level--a community’s inclination and ability to take care of
each other and their world. Conciencia was a consistent thread that aligned individual worldviews
with community discourses about living as well as we can in our worlds (Tronto, 1993).
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Conciencia reflected a community identity subject to culture’s erosional forces over time.
As communities adapted from fishery-based to tourism-based, this presented new opportunities
for youth, along with a sense of loss:

“....now there is no conciencia...it’s different, now there’s no identity like we had before.”

The quote above comes from a community struggling with groundwater salinization and
increasing drought. Yet they expressed that their more difficult and impactful losses were not
biophysical, but social. For this respondent, the community identity of fishing, and all of its
shared cultural and social values, drove relational care. Without it, the community lacked
interconnectedness.
Lack of conciencia also was recognized at the national level:

“For example, people from the country leave because there is no work. Before, they produced
food, and as comrades they helped each other. ‘You help me now, and I'll help you
tomorrow.’ But they did not have to say this aloud. Then they would sell their products in the
traditional markets, which brought money home for the communities. But then the shopping
centers began to sell the food. The people who buy food in the shopping centers are
unconsciously deteriorating [the work, ecology, and culture] of rural families.

However, conciencia was also something that could also transform over time, recognized
as an emergence of a new ethic or conciencia, or as new pathways for connecting people with each
other and different places. Even as old relations of care withered, new ones formed.
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Relational care was fundamental to not just the social but economic survival of a
community. For example, the level of relational care could manifest in ecological impacts. This
also exemplifies the non-innocence relations of care:

I attended some talks, about how to build conciencia [in the fishery], what they call “best
practices.” They put laws in place, and everyone knows that these are good and needed--but
there are some who make a living by breaking the rules.

Finally, relational care was often expressed in the doing of mundane tasks, and the pride
in this care. Many interview participants used trash as both an example and proxy for care for
place. Litter was often tied to a community’s conciencia.

We contribute [to a sense of community] by planting more trees, and not littering our trash.
When I go to Juncalito, when I see trash on the ground, I pick it up. Because I don’t like it
when they say, oh, that’s a filthy community. So I like to pick up the trash that’s there.

2. Network Care: External Social Connectedness
While conciencia was used to reflect community cohesion, external relationships and
partnerships provided invaluable for individuals facing climate impacts, and they were able to use
these partnerships to buoy their communities. External partnerships existed at multiple scales;
they are formal and informal relationships with individuals and NGOs that provide a wide array of
social and economic support. Although many individuals and families receive support through
government organizations, with Protección Civil in México highlighted multiple times as the
coordinating agency to support recovery from climate-related shocks such as hurricanes, it was
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the partnerships from outside the community, whether national or international NGOs, that
supported community needs to remain resilient.
For example, in a small Mexican town, an interviewee with an ecotourism business faced
development threats for the forests and wetlands essential to his business (as well as multiple
ecosystem services in the community.) Through two international NGOs, he received training on
business plan development and implementation, and an international exchange that brings
international tourists to his area, along with support for technical training in the US. Through
regional training in community-based management, the interviewee gained the social and
economic support to organize opposition to wetland development, preserving his business and a
town resource.
External partnerships serve as a connection to a broader world for physically isolated
people and businesses. This builds on the concept of relational care, creating a broader network
for people interested in the doing of social-ecological care. It also appeared to serve as a sense of
impact and meaning for people whose work is directly tied to natural resource preservation.
External partnerships showed that information and support did not just flow to the community,
but it provided multiple pathways and interwoven channels where knowledge flowed from the
community to the region, nation, or the globe.

“[I think that a solution is] that people from the city get involved in these places, that they
come and meet and see that there are not two worlds [human and ecological], that it is one-that there is a connection between what they use to clean their bathroom and the world. The
more chemicals you use, the more you ruin, because everything goes downstream.”
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This is what Taylor (2014) would call ‘socializing climate.’ External partnerships provided
this opportunity to see the inextricably entangled nature of social and ecological systems.
3. Place-based Care: Access to Health Care and Education
Throughout the interviews, the challenges, heartbreaks, and triumphs of meeting health
and education needs came up over and over, and participants often steered the conversations
towards these issues.
We found that basic education was not what was needed in most places. Instead, two
distinct needs emerged: programs designed to support interests and careers linked (but not
necessarily duplicating) local heritage industries, and high school level education that allowed
families to stay together in place.
In many cases, place-based education was integrated into existing curriculum through
NGO partnerships. Long term and continued investment of time and resources was critical, with
some programs approaching 20 years of engagement. These continued programs could expose
students to potential professional routes that integrate their ocean home with a viable career,
such as marine biology.
Next, families wanted access to high school level education that did not physically
separate the children and parents. To receive any education past secondaria (US grade 7-9) in
rural coastal communities, most families must send their children to live with relatives in larger
towns or cities. Gaining access to high school level education was particularly important for
supporting girls and women. The majority of women interviewed talked about education not only
for their children, but the children in their community:

Now, thank God, we have a high school, we’re so happy about it...Many people come [to our
high school]: married women, people who did not finish grade school. There are many
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women, young and old, who were not able to study because their parents did not want them
to go to Loreto or Constitución because they were too young. Now, they can study here.

Next, the struggle to access health care was a common refrain among coastal residents.

I think there are problems in general for this growing town. Health services are lacking. They
are not what there should be. The health services in Loreto are not good. I think for a
population like Loreto there should be more and better health services.

As many lifelong residents of rural communities aged, they were faced with increased
health problems. This burden was placed among family and community members, young and old,
and it would sometimes dominate discussions about climate:

Yes, I have concerns about my sick family member, as I was telling you before, about money
for medicine...one worries a lot when sickness is involved, right? This worry, and the lack of
money, are my concerns--this is what I have been trying to tell you.

Access to appropriate care could be the difference between life and death:

We were traveling a lot to La Paz, because there is no chemo here, there is nothing. We had
to travel there. Right now he doesn't want to go, he wants to quit everything, he doesn't want
any more chemo.
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The burden of travel to health for coastal communities would often mean a regular boat
trip. For example, access to treatment for drug-resistant tuberculosis was free in rural Panamá,
but required a weekly trip to the local hospital. Also the drugs available were difficult to
administer daily to a small child, and there was a lack of information about medical processes.
Thus many communities face multiple barriers to medical care: finding finances and time
for travel, accessing appropriate care, and exposure to culturally-tailored education about athome treatments.
4. Inclusive Care: Equitable Economic Opportunity
Coastal communities embraced diversified economies. However, opportunities for good
work, specifically for younger generations and women, were often not available or promoted
within communities. The lack of equity presented the lopsided nature of development and change
that otherwise appeared resilient.
For example, an island ecotourism business supporting an extended network of former
fishers and their families provided work opportunities for men and women. While the men
provided leadership and guided trips, the menial labor of cooking and cleaning was the only path
for the women. The work, which kept them busy from 5am to 12pm every day, also required
separation from their families on the mainland for multiple days. However, no better alternative
was available to them. Despite the involvement of multiple NGOs, there was at the time no
training in inclusive leadership.
Opportunity was also tied to access to resources, especially land. This frequently
manifested in conversations about ownership of and access to land. Many people lamented the
loss of land, especially access to the sea.
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I think that, due to the arrival of tourism in this area, I think there may be a more positive
impact, but with less access. In other words, it may improve because tourism tends to
protect nature, the environment, it tends to protect it. But really, as villagers, we have less
access to that.

Many systems saw income diversification, but questions of resilience for whom, and at
what cost to whom else, appeared to have taken a backseat to other development concerns.
DISCUSSION
As climate impacts continue to intensify, coastal areas around the world face increasing
challenges about where and how to allocate limited resources. While rural coastal communities in
Mexico and Central America may not be comparable to all coastal areas, the social indicators we
identified may be relevant to other coastal communities around the world similarly characterized
by rural resource strain and the need for diversified economic opportunities.
Three primary findings emerged from the analysis. First, process matters, or, as Haraway
(2016) would say, it matters what stories tell stories. Methods such as interviews and ethnography
allowed coastal community residents to steer conversations towards neglected social needs, and
exert influence and control in the scientific process. Climate impacts and adaptations have largely
been approached as biophysical and technical problems, but interviewees pushed back on this
framing, as it did not represent their lived experience of climate change. Consequently, as
governments, aid organizations, and NGOs seek to support community resilience, the metrics
used to monitor resilience should reflect the expressed social needs. We stress that questions of
power and control of measurement deserve center stage during the development and
implementation of metrics and the projects they are intended to measure. Traditional and
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emergent social research methods are critical to measuring resilience, and incorporate equity not
only with metrics but the processes that underlie them.
Second, community climate resilience is inextricably linked with care--relational, network,
place-based, and inclusive. When faced with a hurricane, care may seem tangential to climate
challenges such as the vulnerability of built infrastructure. But the lack of access to health care
and education, even basic services, was a significant burden on people’s time and physical and
mental health and capacity. Without access to place-based care, residents were preoccupied with
the wellness of their families, and must deal with this concern amid increasing extreme events. In
addition, mental health care and an orientation towards holistic well-being is critical for areas
facing present day challenges. As with health care, education preoccupied families. Children who
leave their families to attend distant education face multiple challenges, and this has a larger
societal impact at the community and national levels. We suspect that breaking apart families
hastens the rural diaspora, and decreases access to place-specific education that could allow
families to remain together while supporting place-based growth and innovation. Recognizing
and explicitly characterizing and monitoring the relationship between relational and place-based
care could support more equitable, intentional, and healthy community transformation.
Third, context matters. Climate resilience measurement needs a deep, historical view on
the social and institutional structures and interactions that have ordered how people respond to
change, and how this feeds back to current resilience and adaptation. For many coastal residents,
historical context was critical to understand the relationalities, social identities, and economic
contexts that drive climate adaptation and resilience.
What would care metrics look like in practice? Care, and all that it means and involves in
practice and values, seems to lend itself to qualitative measurement. However, we encourage its
use and implementation without a binary contrast between quantitative and qualitative metrics,
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and instead embracing both along with other alternative and symbolic expressions of meaning,
including storytelling and art, which can go hand-in-hand with good science (Leslie et al., 2013).
Social science methods such as interviews are the foundation for capturing care metrics.
Resilience assessment questions such as “How does your community take care of each other?
Your environment? How has that changed over time, if at all?” may provide insights in relational
care. To capture network care, one could use quantitative indicators of social connectedness (i.e.,
Bailey et al., 2018), complimented by qualitative documentation of knowledge exchange. Placebased care might most easily lend itself to quantification, with number and orientation of
educational programs and health care facilities, but the details of access and relevance to all
community members would merit close consideration. Finally, metrics for equity abound (see
Finucane et al., 2021; VEIC, 2019), and context plays an important role for the community or
system. When considering equity, and along the lines of our initial definition of care, we
encourage consideration of nonhuman agency and interests. Consequently, we believe that
metrics could support transformative change.
In practice, governments, agencies, and organizations use metrics to measure project
outputs and outcomes. By using a care framework and care indicators, process and outcomes are
enmeshed, as indicators allow for iterative monitoring and evaluation.
Resilience, and any associated metrics, are riddled with challenges, including definitions
of resilience limiting discourse and disempowering certain groups (McGreavy, 2016). Therefore,
an approach to metrics that integrates social methods and processes has the potential to draw out
and make clear the limitations of resilience and thus explicitly recognizing them. This is another
reason we choose care as a framework: much of the scholarship and practices are feminist and
subversive to dominant paradigms, countering the “fight” against climate with a “care” for climate
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(and communities.) When facing climate impacts, resilience indicators of multifaceted care can
provide a tangible means to address and move towards healing intergenerational trauma.
CONCLUSIONS
The discourses around climate resilience have limited its application to meet the needs of
coastal communities. With attention to various aspects of care, we aim to broaden this discourse
and elevate the lived experience of coastal climate adaptation.
To operationalize the care framework and indicators above, government and
organizations tasked with climate adaptation and resilience projects can bring specific attention
to relational, network, place-based and inclusive care by integrating these metrics. Using social
science and participatory processes, communities will likely have an idea about how these metrics
correspond to their quality of life.
To enhance the validity and utility of these indicators, thorough visits back to
communities would be both useful to ground truth the data, and to further explore what specific
projects would support care in communities. While funding for that work does not yet exist, we
hope that more broadly this project will find application to support coastal communities across
the globe.
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CHAPTER 5
PARTICIPATORY CLIMATE ACTION: CRITICAL REFLECTIONS ON THE MAINE CLIMATE
COUNCIL WORKING GROUP PROCESS
ABSTRACT
Although participatory processes in environmental decision making have been examined for
decades, research on participatory climate action is limited. Consequently, I reflect critically on
the Maine Climate Council (MCC) working group (WG) process, a unique participatory process in
which hundreds of experts weighed in over nine months to provide recommended strategies for
legislated climate action. I focus on three critical climate-specific aspects of the process. First,
participatory climate action provides a window to fundamentally reframe how we think about and
approach climate action by bringing equal attention to facts and values. Second, a critical
attention to power is needed to ensure adequacy of representation. Third, process management
plays a key role in ensuring equity, by ensuring attention to goals, pace, leadership, and focus.
Though imperfect, attention to key factors in this process can help build a more inclusive climate
future.
INTRODUCTION
The impacts of climate change are becoming increasingly real for US citizens and
politicians: the Western US swelters and burns, the Southeast faces increasingly damaging and
more frequent hurricanes, and the Northeast faces flooding from land and sea. As federal
leadership ebbs and flows with the political will of a given administration, states have become the
forefront of climate action. Many state governments, including every state in the Northeast, have
set ambitious targets to decrease emissions (mitigation) and prepare their states for the impacts
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(adaptation). States have varied widely in their inclusion of public or participatory processes to
guide decision making to meet these climate goals.
Participatory processes in environmental decision making have been a focus for social
scientists for at least a decade. Dietz and Stern (2008) provide insight into characteristics shared
by such processes, despite divergent contexts: these include attention to whether and how the
process builds trust; how power is gained and held by participants; process characteristics such as
adequacy of representation, transparency, use of facilitation, and equal attention to facts and
values; and management issues such as clarity of purpose and adequate resources.
Yet participatory climate action presents additional challenges to environmental decision
making, not least of which are the intrinsic social components. Climate change encompasses
many sectors simultaneously, with overlapping impacts, responsibilities, funding mechanisms,
and values. In addition, future uncertainty and long timelines are cornerstones of climate
impacts, and political decision making generally struggles with long time horizons and
uncertainty (Few et al., 2007; Bours et al., 2015). Much adaptation addresses current threats, but
planning and decision making also require anticipatory adaptation, for example planning for
future sea level rise. Climate change also affects everyone, with marginalized and poor
communities receiving the worst of many impacts, which exacerbates existing inequities and
challenges to social and environmental justice.
In this essay, I reflect on recent participatory climate action processes in Maine, based on
my experience supporting and engaging in this work over the last two years. I will then reflect on
some of the lessons I learned from both the process and my attempts to study it. I will conclude
with future recommendations, for Maine and beyond.
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MAINE’S CLIMATE ACTION PLANNING
Maine became my home in 2019, when I moved to the midcoast as a University of Maine
PhD student focused on coastal community resilience. Thanks to a knowledge base and
experience I had developed through earlier climate related research in Latin America, as well as
the outward looking orientation of the UMaine’s Darling Marine Center, where I am based, I had
the opportunity to participate in Maine’s participatory climate action process soon after it was
launched.
The state took a unique approach to climate action by establishing a Climate Council to
inform their decision making. This appointed group was charged with making recommendations
to the legislature on how to meet climate targets through Legislative Decree (LD) 1679 in June
2019. This statute charged the MCC with identifying actions to enable the state to reduce
greenhouse gas emissions to 45 percent below 1990 levels by 2030 and to 80 percent below 1990
levels by 2050, while supporting new jobs and climate resiliency during the transition to a lowercarbon economy. To then inform the Council, six Working Groups (WGs) focused on various
domains, such as transportation, buildings and infrastructure, and community resilience, and a
Science and Technical Subcommittee (STS) were established. In total, hundreds of members of
these working groups, also appointed, came together from September 2019 through June 2020 to
draft recommended strategies, which were delivered as a series of reports to the Council for their
consideration. Based on these reports, Council members then assembled the Maine Won’t Wait
Climate Action Plan, which was delivered to the Legislature on December 1, 2020.
I joined this process in September 2019 as technical staff for the Coastal and Marine
Working Group. With 42 members, this was the largest of the working groups. Membership of the
group was dominated by state agencies and nonprofit organizations, with one member each from
tourism, an island municipality, ports, and a working waterfront trade organization. All working
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groups were facilitated (at least initially) by two co-chairs. Throughout the process, the WG
separated into small subcommittees to make use of the varied expertise. In June, the WG had
eight recommended strategies, which were then folded into the Climate Action Plan. Many
recommendations were explicitly retained in the plan, while others were folded into broader
recommendations that extended beyond the WG’s coastal and marine focus.
I had several specific tasks to support the WG. First, I worked with subcommittees to
define knowledge gaps and needed to write recommended strategies. I supported meetings with
notetaking and editing. I also provided facilitation, writing, and editing for subcommittees. The
subcommittees with which I most frequently interacted were Ports and Working Waterfronts,
Coastal Restoration and Nature-based Solutions, and Monitoring. Finally, I developed,
administered, analyzed, and presented results from a public outreach survey to the WG.
After observing the WG throughout its process, I had research questions I hoped to
answer, which I proposed to explore using social science methods, namely a survey and
interviews. These questions were built on the public participation in decision making literature
along with my observations. I asked, What factors affected the capacity of the working groups to
meet the goals of LD 1679? How did the professional and personal roles and experiences of those
who participated in the working group process influence the groups’ deliberative processes and
outcomes? Specific outcomes of interest include equity and inclusion integration, and the ability
to include scientific, industry, civic and local knowledge in decision-making efforts. And, to what
degree do the WG outputs reflect their community’s interests and concerns?
PARTICIPATORY CLIMATE ACTION: AN INTERDISCIPLINARY PERSPECTIVE
My research draws from multiple interdisciplinary fields including social-ecological
resilience, political ecology, and critical feminist explorations of care, as well as on the social
science of participatory processes mentioned above. Resilience is commonly defined as the ability
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to absorb disturbance and maintain function or transform (Folke, 2016), and is grounded in
participatory, iterative processes (Walker & Salt, 2012). Yet resilience struggles with its origins and
implementation in practice. For example, since resilience as applied to social-ecological systems
was born from a biophysical science, those same principles that govern nature are applied to
social dynamics, which leaves no room for attention to power (Cote & Nightingale, 2012).
Consequently, I needed to look at resilience with a more socially complex lens to ask and answer
questions such as resilience for whom, and at what cost to what others. Political ecology provided
this perspective by examining how access and control of resources influences outcomes where
nature and culture are entwined (i.e. Peet & Watts, 2000; Taylor, 2014; Olsson et al., 2015). How
might these critiques of resilience—lack of attention to power and implementation—interplay
with the MCC process? For example, and building on the work of Dietz and Stern (2008), in
Maine, who had access to the MCC working group process?
Finally, I was interested in how care is part of a participatory climate process. Active and
everyday care, moving from caring about to caring for, seemed like a potential critical decision
and distinction for the MCC. Using the example of fishermen from above, Maine exalts its
heritage industries, such as fishing and timber, and claims to want to support these ways of life in
the face of a changing climate (Maine Climate Council, 2020). Fishermen and their families often
live in small rural communities in Maine. To care for fishing families, we need to recognize their
holistic needs, such as when coastal flooding blocks access to the grocery store or hospital.
Critical feminist scholars posit that the sometimes tedious and often inglorious aspects of actions
of care (such as retired fishermen who need rides because they do not have access to public
transportation in rural areas,) underpin climate actions (Haraway, 2016; Puíg de la Bellacasa,
2017). Recognizing that multiple worldviews may be called upon for crowdsourced climate action,
the backbone of my inquiry was examinations of care, along with resilience and political ecology
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perspectives. Each of these literatures speak to diverse perspectives and both the values and
science they encompass (see for example Walsh-Dilley et al., 2013; Glandon, 2015; Rogers et al.,
2015; Soden et al., 2015; Blaser & de la Cadena, 2018).

Broadly, public participation is the process by which public concerns, needs, and values are
incorporated into governmental and corporate decision making (Creighton, 2005) and, in the case
of the MCC, was part of an institutionalized bureaucratic process. Climate decision making can be
particularly challenging, given the long time horizons and uncertainty of impacts (Bours et al.,
2015). Consequently, the case has been made to avoid the “illusion of inclusion” in climate
decision making (Few et al., 2007). This discourse of inclusive governance may obscure important
ongoing power structures that promote certain groups and industries over others. Without an
underlying redistribution of power, existing relationships persist, enforcing top-down decision
making (Few et al., 2007), especially in climate decisions that require negotiating future risk with
many diverse stakeholders. People nominated to a working group may be part of an existing
power structure in the state, and an extension of state interests. Thus stakeholder selection and
genuine influence are the keys to a successful participatory climate action.
The critical review by Few et al. (2007), suggest that, instead of reinventing new foci to
meet the stressors of climate on participatory processes, it may be beneficial to focus on specific
areas for best practices. Specifically, government transparency in initial goals and stakeholder
selection, facilitating standing and influence during the process, and management to ensure
equity held particular influence in this participatory climate process.
CRITICAL REFLECTIONS AND RECOMMENDATIONS
As I participated in Maine’s participatory process, supporting the WG and reaching into
the peer reviewed literature for guidance and ideas to help guide the WG’s activities, I realized
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that I have a number of observations and insights to share, which I believe may be more broadly
useful to the future of this work in Maine and beyond. With IRB approval, I conducted pilot
interviews with WG members as well as the staff and leadership of the MCC process. Together,
my observations reflect a critical but pragmatic orientation to participatory climate action. I will
highlight the ways in which the process lived up to the ideals of participatory process, as detailed
by Dietz and Stern (2008) and others, and where these could be strengthened. I undertake this
reflection to feed back into improved equitable participation, which ultimately can serve to
improve the process outcomes—in this case, the recommended strategies outlined in Maine
Won’t Wait.
1. Reframing Climate Change
This process, and, I argue, all of climate action, would benefit from a fundamental reframing of
how we approach and act on climate change. One of the more practical ways to reframe is to shift
the focus from violence to care. Currently, climate change is most often framed as war, in which
we fight, do battle, and retreat (i.e., Vedantam, 2021). Even the concept of resilience relies on a
metaphor of violence--it is the idea of getting knocked down and getting back up again. And in
many ways, a changing climate is expressed violently: the experience of intensified drought, rains,
hurricanes, and heat causes loss, death, sadness, and destruction.
Yet framing the response as violence hampers climate action in myriad ways. First, if the
foe in the battle is warmer temperatures, we have already lost significantly, with emissions from
the past having impacts decades into the future. The war mentality also puts a thumb on the scale
toward mitigation instead of adaptation. Mitigation is easy to quantify, and represents a siege
against the enemy--greenhouse gases. This is reflected in the original Legislative Decree:
mitigation has specific targets and is the face of the bill. Adaptation, on the other hand, is a more
difficult battle to win: adaptation and resilience language in LD 1679 is vague and centered around
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economic opportunity. It appears almost as an afterthought. Yet, even when retreating is an
option, for example from sea level rise, it is to imagine a retreat from a battle.
The US approach to war has become highly technological, and so we approach climate
change and the ‘battle’ described above as a scientific and technocratic problem. In the Coastal
and Marine Working Group and broader MCC process, many of the experts who presented or
participated were scientists or the technocratic/advocacy elite, i.e., fully employed by nonprofit or
governmental organizations. These are important groups of experts, but expertise on climate
adaptation is held by others, as well, especially at the local level, where community leaders,
business people and families are left to understand how to convert science to everyday problem
solving.
In addition, one of the critical components for a successful participatory decision making
process is equal attention to facts and values (Dietz & Stern, 2008). When the process takes its
validity only from science, not only does it tie it to the conditions of violence, it excludes the
worldviews of those not at the table, and attempts (I think unsuccessfully) to exclude the values
of the people at the table. I say unsuccessfully, because, based on interviews and observations, the
working group often reflected the interests and funding needs of the scientists, advocates, and
interest groups, as opposed to a broader consideration of climate actions. By creating a specific
intention and goal to include diverse values alongside facts, the process is more likely to have long
term success in meeting its goals (Dietz & Stern, 2008).
Part of the impetus for this reframing came from how interview participants engaged with
a question about care. I asked, “Climate change is almost universally perceived as a crisis, but it is
increasingly reframed as a problem and practice of care. I’d like for you to take a moment and
reflect on what you care about, and what you care for. How, if at all, do aspects of care influence
your interactions with this process?” Despite being at the end of the interview, the responses were
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deeply thoughtful and engaged. People seemed to enjoy thinking about climate differently; it
prompted a moment of pause and consideration. The responses were more thoughtful, less
guarded, and could open up spaces for new discussions and solutions. Interestingly, even for
those critical of the process, it allowed them to reflect on the broad benefits of the MCC process,
such as building lasting personal relationships.
2. Critical Attention to Power
One of the greatest challenges to this process is also key to the possibility of equitable
execution: power. Who gets asked to the table, and once there, does everyone have an equal say?
Senecah (2004) breaks this down into three useful categories: access, standing, and influence.
Does a stakeholder have equitable access to all three?
For the selection of stakeholders to legitimately reflect affected and concerned parties, the
organizing body may need to ask reflexive questions. It requires asking, who will be affected by
our decisions? How can we find legitimate representation to include them? Are we asking the
same people time and again to participate in state decision making? How can we include the
groups and people that challenge us?
The Maine Climate Council stood out among states in an attempt to have stakeholders
meaningfully engaged. Yet in interviews both working group participants and organizers reflected
that there still could be better adequacy of representation--as one put it, to err towards greater
inclusivity. There was some concern before the working groups convened that groups would be
too large and unwieldy. Yet after witnessing how group leadership supported organized
subcommittees, more voices and perspectives seemed like they would have enhanced the process.
With attention to building broader trust in this climate space, attention specifically to climate
out-groups would serve this process. This includes not only fishermen and Indigenous tribes, but
oil companies and Republicans, as well as rural and municipal level leadership and interests.
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This goes hand-in-hand with a frequent topic of discussion in the working groups--how to
build upon existing initiatives instead of reinventing the wheel. Climate action in general
suffers from duplicating efforts. Attention to gathering information to understand what data and
tools already exist began with the working groups, and continues with state agency efforts. But
importantly, this recognizes the work and effort that individuals and organizations have invested
extensive time and experience into building an understanding of climate change and what
Maine’s people need to deal with it. Without having a more diverse group at the table, these
efforts might be unintentionally excluded and painfully reduplicated.
Next, an extensive body of literature discusses the necessity of professional facilitation
to balance power, promote equity, and keep goals clearly defined and participants moving toward
them while managing conflict (Dietz & Stern, 2008; Devente et al., 2016). However, the working
groups began without facilitation, which then fell to the co-chairs of the working groups, who
were already busy with critical leadership duties. Facilitation is also critical to supporting
equitable standing and influence (Senecah, 2004). Staff expressed this as a lessons learned, and
implemented as the process moved forward, including in the newly formed Equity Subcommittee.
This lesson learned reflected and reiterated the importance of professional facilitation, as well as a
crucial area in which resources could be gathered and distributed.
Finally, the pandemic highlighted and exacerbated inequities within the working group.
For those participants with the privilege to continue working on existing problems, the pandemic
did not disrupt their working group contributions. But for members of the group whose trades
and services were hard hit--tourism, ports, and working waterfront businesses--they needed to
turn more than their full attention to putting out fires and serving their constituents.
The next round can go further. A more reflexive look on inclusion, specifically of climate
‘out-groups,’ would serve to not only legitimize the process, but also reduce political friction by
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having a more representative body. Engaging more thoroughly at the local level, through
municipalities and community organizations, would serve to better distribute the power of the
MCC throughout the state.
3. Equity Through Management
Aspects of equity, including but not limited to power, were a common theme that
emerged in interviews. By ensuring equity is a core design principle and goal of the participatory
process, I believe that there would be greater attention to critical aspects of participatory action,
including a spotlight on goals, pace, leadership, and focus.
Goals. Throughout the process, I witnessed a struggle to discern the form and function of
the end goal, especially in the CMWG, as the expertise and focus was largely in adaptation.
Reframing climate as a practice of care, as I suggested above, would support clarity of purpose
and goals. A core component of the challenge was that the process was fundamentally emergent.
In September 2019, the WG process did not have clear boundaries. In the middle of the process, a
two-page worksheet provided guidance on questions that needed to be answered, and in the
CMWG there was often no expertise to be able to answer questions about economics, jobs, and
equity specific to the recommended strategies under development.
Pace. Next, the short timespan was a constant struggle during the process. Throughout
the process, I observed confusion and frustration at the lack of guidance from the governor’s
office, at which very few staff were tasked with management. The legislative decree required an
actionable report by December 1st, 2020, and working groups had nine months to develop the
strategies recommended to the Climate Council. In the middle of this, covid deeply impacted and
altered the world. For one of the staff interview respondents, more time was needed in every
aspect: WG member selection, WG deliberations, MCC deliberations. There was a sense of pride
in the interviews that the work was still completed, but the inequities that I witnessed because of
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the mandated timeline shaped the ability of this process to meet the needs of constituents. More
time devoted to inter-working group collaboration would have also served.
Leadership. While this strategy of emergence allowed participants to significantly shape
the process, in practice it meant that leadership, facilitation, and structure all fell to the working
group chairs. It was an enormous amount of work with minimal direction. Consequently, an
inequity emerged: those working group members who were able to devote compensated or paid
time were able to meet the needs of their WGs, while those who were serving on a volunteer basis
would need to balance and negotiate time commitments, whether professional or personal, or
step back from their role.
Relatedly, compensated time was an important aspect of influence in the WG process,
and a sticking point for equity. Those who served uncompensated were likely unable to give as
much time and energy to the process, especially as covid disrupted the process beginning in
March 2020, affecting industries (and homes with or without children) unevenly. One of my
survey questions asks participants to describe their experience in one or two words. A similarity
from the few respondents centered around the energy and commitment given to the process by
both staff and participants. The amount of contributed time, compensated or not, was
extraordinary. But expectations from the process--to produce researched and science-based
recommended strategies--remained the same regardless of compensation or professional
obligations. This created situations in which time devoted across the WGs was lopsided.
Focus. Finally, the midway worksheet and clarity of purpose aligns with the need to focus
on implementation from the beginning. Not only does this orient the project towards
actionable strategies and support the individual work of the subcommittees in defining goals and
strategies, it creates space from the outset to ask questions about equity. A focus on
implementation comes from process management (Dietz & Stern, 2008). It would also give all

108

parties, from state and local government to agencies, nonprofits, and trade organizations, the
opportunity to seek and find funding to support the outputs of the process.
CONCLUDING THOUGHTS
From observation and interviews with participants and staff, along with literature review, I
understand that much was gained and learned in the Maine Climate Council working group
process. Three interrelated areas emerged as deserving attention for participatory climate action:
reframing climate change, critical attention to power, and promoting equity through
management.
A state-led participatory process has an unique position of being able to frame the
discourse on climate change. Beyond rhetoric that moves from war to care, process language and
actions can represent and act on care for Maine’s citizens and visitors, human and otherwise.
Specifically, climate expertise comes from more than science and technology. By giving equal
attention to fact and values, the state positions itself for greater inclusivity in the process, and a
less bellicose approach that may provide more opportunities for diverse citizens to be engaged in
climate care. Metrics that attend to aspects of care, such as those addressed in the first chapter of
this dissertation (relational, network, place-based, and inclusive care,) could provide a specific
action that reframes climate change.
Critical attention to power would bolster the legitimacy of the process across the state.
Building on a framing of care, reflexive questions and processes from the organizing body at the
state would facilitate greater inclusion and more adequate representation in the working groups.
Legitimacy and good will is also improved by building on existing projects and initiatives. A
repository of these organizations, projects, and initiatives, managed by an independent entity,
such as a university, and networking opportunities would support this idea of not reinventing the
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wheel. Finally, within the working groups, professional facilitation fostered inclusion and
attention to power.
There are multiple means by which to engage more meaningfully with belonging, justice,
equity, diversity and inclusion, and I focused on the specific details for how management of this
participatory process can better enable equity. Through clear purpose and goals, a slower pace
that leaves room for more networking and reflection, attention to compensation of both
leadership and participants, and a focus on implementation from the beginning of the process
would potentially support a wider array of partners.
Finally, the MCC working group process was emergent, and emergent processes are
messy. Another word used to describe the process in interviews was “chaotic.” Messiness and
chaos is generally something that governments attempt to control and reduce. Yet this emergence
created space for significant learning on behalf of staff and participants. For staff, there was the
relatively rapid realization of the need for a deeper dive into Maine’s climate data, professional
facilitation, and a stronger focus on equity. Consequently, a consultancy was engaged to provide
more climate data (although much of this data did not serve the CMWG), facilitators were
provided for every working group, and they established an Equity Subcommittee. For participants
interviewed, even those with a critical lens were able to reflect on the process and emerge with a
new set of clear personal benefits, such as inspiration and networks to support future climate
action. This process represents the pragmatic, if imperfect, implementation of knowledge
coproduction across the state.
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CHAPTER 6
CONCLUDING REFLECTIONS
This concluding chapter brings together insights from fieldwork, stories, and analysis in
coastal climate spaces, whether on the open ocean or in offices. I contend that, to not just survive
but thrive in the lived and changing environment and climate, Western science and practices
must engage with and be changed by radically different worlds. These worlds may be Indigenous,
amphibious, and near-constantly uncomfortable for biophysical and social scientists alike.
Scientists bear the responsibility to provide pathways for different knowledges to inform how we
think about and interact with climate change.
My research narrative has braided together personal and research contexts--which were
never separate in the first place. Stories flow and intermingle throughout the chapters of this
dissertation, creating and re-creating meaning and worlds. Stories build discourses and flow into
and out of paradigms. From Mexico to Maine, these stories often did not fit my research
questions. So I surrendered my questions, and even the position of questioning. Instead, I listened
for a while, to humans and whales and water and wind, with my whole body and self.
My overarching research question, How can coastal communities cope with climate
change?, enabled me to critically examine resilience in theory and practice, and the practical ways
that people, through scholarship and action, can shift climate resilience towards manifestations of
care. Although social-ecological resilience has dipped a toe in the waters of relational values and
care (ie. West et al., 2018), in this dissertation I engage in paradigmatic examinations that center
multiple worlds of story and care in climate policy.
To make space for these counternarratives, I experimented with different frameworks and
employed established, emergent, and novel social research methods, sometimes simultaneously.
These share a commitment to ontological multiplicity (see Pauwelussen, 2017), a critical
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examination of complexity and resilience, and stories and narratives at the individual,
community, and global levels. With social-ecological resilience as my starting point, I followed
the stories of care in Mexico, Central America, and Maine to explore how climate change is lived.
Just as the wind gradually, fitfully “fills in” on the water before the sailor can establish a point of
sail, each chapter “fills in” a specific aspect of how climate resilience is performed and practiced.
First, in Chapter 2, I built on the work of social researchers and critical ecofeminists to
expand the climate discourse. In Chapters 3 and 5, I examine entirely different but related
methods to make care active, although certainly not easy, in living with and taking action around
climate change. And in Chapter 4 I redefine climate resilience using care as a framework to
translate stories of what coastal residents told me matters for their communities. The subsequent
social indicators of resilience capture climate’s entanglement with context.
Below, I reflect on how this body of research contributes to the scholarship and practice of
climate resilience. I link the contextual aspects of my PhD with ongoing climate questions, and I
further address the societal and political relevance of this research.
ENRICHING COASTAL RESILIENCE
I have built upon and proposed to broaden the ways in which resilience is studied and
acted upon in climate research and action, specifically using care to orient action with equity. As I
detail in the Introduction, resilience finds its origins in the ecological sciences and systems
theory, but political ecologists, critical feminist scholars, and those focused on expanding the
social in social-ecological systems have pushed on resilience as it unfurls in the everyday doings of
living with climate change (see Soden et al., 2015). Over time, transformation appears not as a
separate system function, but an increasingly integrated element of resilience (for example,
spanning from Berkes et al., 2003, to Folke, 2016). But even as researchers attend to power (Cote &
Nightingale, 2012) and relational values (West et al., 2018), Western science’s post-positivism
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limits the options to cope with climate change, especially given the dominant discourse, which
often frames climate change as a biophysical problem with technical solutions (see for example,
IPCC, 2014; Melillo et al., 2014; Maine Climate Council, 2020).
As I show in Chapter 2, a polyvocal approach to resilience can disrupt this narrative. By
engaging social science methods and metrics that explicitly put care at the center of climate
projects, resilience is expanded to include the situated and contextual lives of diverse coastal
people. Indicators of care, and the methods we use to cocreate those, are another way to put the
holistic well-being of people and places at the center of resilience (Jones et al., 2021). Although
quantitative metrics are emphasized in project assessment, stories can have an even greater
impact in some cases (Leslie et al., 2013). Resilience—as a concept, boundary object, and
imaginary—provides the space for an emergent dialogue between science and story that tests our
Western assumptions that data is all-powerful.
Figuring out how to “do” resilience is neither innocent nor particularly comfortable, as I
highlight in Chapters 3 and 5. Climate action in Maine centered on science and was challenged by
a commitment to inclusion. It matters which people are at the table, and that table requires
directed attention to the access, standing, and influence of Maine’s people impacted by climate
change. Fortunately, the participatory process continues with both an Equity Subcommittee and
plans for the next iteration of the council in two years, and this has helped to promote learning
and encouraged state leadership to support methods to promote greater inclusion moving
forward. Paradigms may not have shifted away from centering Western science, but a new focus
on equity brings opportunities for beliefs, values, and care to mold the process from the inside.
For coastal communities, this process has connected the climate affected and concerned across
sectors and the state, building a care network that I recognize as a key indicator of community
climate resilience in Chapter 4.

115

Finally, there can be a tendency to reduce coastal issues to fisheries (Pauwelussen, 2017).
By beginning any project or inquiry asking resilience for whom, at what cost to whom else? (Cutter,
2016), we can develop a more inclusive resilience--not to the exclusion of fisheries, but by
elevating other critical coastal elevate voices. If most of the stories that researchers tell about
coasts are about fishers’ lives on the water, we exclude the network of coastal people, and
communities which support and enable fishers and fisheries to thrive.
COPRODUCING KNOWLEDGE
My work with resilience and care in this dissertation aligns with the four predominant
principles of knowledge coproduction, which characterize knowledge coproduction as contextbased, situating the process in a particular context, place, or issue; pluralistic, in explicitly
recognize the multiple ways of knowing and doing; goal-oriented, articulating clearly defined,
shared, and meaningful goals that are related to the challenge at hand; and interactive, allowing
for ongoing learning among actors through active engagement and frequent interactions
(Nörstom et al., 2020). I was able to coproduce research questions and methods with both the
people in coastal communities, and the staff and participants of the Maine Climate Council. But
my ability to iterate this process has been hampered by a global pandemic, and the work of
ground truthing and testing the methods and metrics in this dissertation will require future
climate resilience projects.
What was actually produced from my attempt at knowledge coproduction? Jagannathan
and Arnott et al. (2020) note that there are generally two broad scopes of ambition for
coproduction: one is pragmatic, tangible, and proximate, while the other is ambitious, extended,
and radical. Ultimately, I strived for both: I sought practical solutions for climate challenges,
along with a case for restructuring what counts as knowledge in science, and what resilience
means for coastal communities. Chapter 4 blends these ambitions together to frame actionable
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indicators of climate resilience, while centering those indicators not around the biophysical
impacts of climate change, but the social and cultural structures that support communities.
As an observer of the Maine Climate Council process in Chapter 5, again only a partial
coproduction existed, in which the participants were not part of process design and had uneven
opportunities to be part of the implementation. Yet there were opportunities throughout the
process for feedback, knowledge exchange, and even to shape the priorities in the recommended
strategies. For the first scope, however, they increased utilization of knowledge in planning,
deepening understanding of climate issues, and either directly or indirectly catalyzed adaptation
action, even as the strengthening of communities remained hazy (Jagannathan & Arnott et al.,
2020). Although the weaving of science and story reflect a partial coproduction of knowledge in
this dissertation, it remains incomplete. Were transformative changes part of this process? In
response to a framework established by the legislature via statute, the Governor's office took a
novel approach: the engagement of hundreds of experts--not only technical experts--in crafting
recommendations for statewide climate action. But the Western science paradigm at the core of
the process staunchly held facts above values, and consequently more radical and structural
transformation, such as challenging traditional norms of what scientific expertise means or
redistributing power dynamics, was held at bay.
What of more-than-human actors? Without a doubt, the ocean, and my dogs, coproduced
sailing-as-method, Chapter 3. The emergent method was coproduced, pluralistic and interactive,
embodied in myself and my research. With different communicative processes and without the
ability to talk with the ocean about its assumptions, it is much less clear to me how the ocean acts
through me. This is one of the many reasons that the emergent ethnographic methods I discuss in
Chapters 2 and 3 hold so much potential. Many have a humanist orientation that sees the
production of not only scientific papers, but the cultivation of skills in writing and art. The
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interspecies climate-justice-art projects that Haraway (2016) illustrate the potential of care
manifested in collaboration.
CLIMATE CARE IN THE TIMES OF COVID
Much of the analysis and writing for this dissertation took place during a global pandemic.
As I write these concluding reflections, the US grapples with what the New York Times calls a
“return to normalcy.” When The Washington Post asked an epidemiologist at Johns Hopkins
University, when the pandemic would end, she answered: “It doesn’t end. We just stop caring. Or
we care a lot less. I think for most people, it just fades into the background of their lives”
(Leonhardt, 2021).
Who are “most people” in a climate-molded world? Much like climate cannot be separated
from the everyday (Taylor, 2015), a faded care is a privilege not afforded to those who experience
“lived covid,” losing jobs or health or friends and family--or perhaps gaining these things as well.
For me, the myriad impacts of the pandemic included the forced abandonment of additional
research in Baja California, along with more time with family and especially my young daughter
and all the joy and complications therein, and the addition of a horse to our pack. Even as a virus
lingers, it hangs around as embodied memories, with a seasonal or tidal rhythm of infection and
memory. As it fades, so it remains, shaping and reshaping my worlds.
Is it caring less, careless, to imagine a “normal” post-pandemic world? Using definitions of
resilience as a proxy, do we, as a society, want to bounce back? Whose “normalcy” do we gain, and
at what cost to whom else? The work of care--health care, education, community building, those
sectors and spaces highlighted in Chapter 4--continues unevenly, a tenacious reminder of the
interface of global challenges at the local level. Opportunities abound for comparative analyses of
covid and climate, and social science methods in every chapter can be used to capture diverse
experiences and think about how we might take better care.
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LOOKING TO THE FUTURE
I oriented my research towards action and societal relevance from the outset, but my
motivations were further crystallized by the insights of the people I met during the course of
creating my dissertation, through dialogues such as the one in Bahía Honda at the beginning of
Chapter 2. Marine research influences policy and interventions for climate, and I was most
interested in the spaces and scales where research meets application in coastal climate resilience:
the community level.
How can communities cope with climate change and build an equitable resilience? Each
chapter presented possible solutions, and significant research remains. For Chapters 3 and 4,
methods and indicators need to be further groundtruthed and replicated. As the state of Maine
Equity Subcommittee deliberates how to improve equity in the Maine Climate Council process in
Chapter 5, I hope that indicators framed using care can help demonstrate a pathway to move from
deliberation to action.
In sailing-as-method, Chapter 3, what other iterations could research under sail take? How
can we imagine coproducing knowledge with the ocean? This embodied method provides a
productive platform for bringing together different skill sets and different worlds.
Working in emergent methods, like podcasting (Appendix A), presents a tremendous
opportunity to connect. In addition, the ubiquity and shareability of the medium in Western
media provide the backdrop for discussing larger issues that frame not only the topic at hand, but
issues of broader interest. As Kinkaid et al. (2020) note, the tones and expression in a voice and
dialogue offer rich embodied data for the social researcher. With the framing presented in
Appendix 1, Maine-eDNA has an initial roadmap for using podcasts for knowledge coproduction,
learning exchanges, and broader society impact through podcast sharing.
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With the Appendix B proposal to study social acceptance of ocean renewable energy in the
Gulf of Maine, I propose to apply traditional social methods to understand how and where place
and technology fit in these offshore waters. Using participatory methods, this research is an
opportunity to track how goals of knowledge coproduction play out in practice, especially for this
often-contentious issue of ocean renewable energy development.
Finally, working across international borders yet in similar lived environments
strengthened the research in both Latin America and Maine. Katz’s “countertopography,” as well
as the vast bodies of critical feminist literature offers a path to compare worlds without reducing
them to each other. Just as Chapter 4 emphasizes networks and social connectedness across
sectors and international borders, there is tremendous opportunity for practitioners and scientists
alike to learn from each others’ worlds.
A FINAL THOUGHT
A simple skill rests lightly at the core of emergent climate action and engaged scholarship
more broadly: listening. In this dissertation, the inquiries and methods ask for an embodied,
authentic, and humble listening--to humans and more-than-humans and their worlds. Science
has the potential to exacerbate community vulnerability (Klenk 2018) by the stories we listen to,
and the stories we tell. We must take care to who does the listening and to whom, and I would
argue with Klenk (2008) that scientific narratives should not be privileged over alternative
interpretations and worlds. This is transformative knowledge coproduction, and I believe this
dissertation highlights paradigms, methods, and tools to make it possible.
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APPENDIX A: ENGAGING WITH EDNA EXTERNAL PARTNERS THROUGH
STORYTELLING: PARTNER PODCASTS
INTRODUCTION
Federally-funded biophysical research projects are increasingly interested in the practices
that shape a project’s interactions with and impacts on external partners (Bennett & Gadlin, 2012).
For the NSF-funded Maine eDNA project, these partners include Indigenous groups, state and
municipal agencies, communities, businesses and non-profit organizations, many of which have
disparate and potentially incompatible worldviews and experiences with scientific research. As a
result, the project faces tenacious challenges to “integrating” the multiple worldviews of scientists
and partners, such as the implicit centering of Western science as discourse (McGreavy & Ranco
et al., 2021). To address this, I propose to use a dialogic approach to recognize our “world of many
worlds” (Blaser & de la Cadena, 2018).
A dialogic approach builds capacities for knowledge production that do not conform to
western colonial conceptions, creating a space where objectivity is impossible (McGreavy & Ranco
et al., 2021). As a mode of dialogic engagement, relational values, such as stewardship, care, and
agency of place (Larsen & Johnson, 2016), can help to decenter Western ontologies while focusing
on the local and state level effects of scientific collaboration. In particular, I am interested in
exploring the aspects of care--a “vital affective state, an ethical obligation, and a practical labor”
(Puíg de la Bellacasa, 2012)--that influence the values and beliefs that partners hold about eDNA
and scientific collaboration more broadly.
I propose to coproduce oral stories (i.e., podcasts) based on dialogues with selected
partners from the Maine-eDNA project. I will engage with individuals who have a stake in the
spaces where eDNA may be deployed or is already used. These stories will:
-

Codevelop knowledge relevant to eDNA research through dialogue;
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-

Provide engagement via dialog and stories to potentially shape ongoing conversations and
inform collaboration about coastal, marine, and freshwater ecosystem-based
management;

-

Foster an understanding of relational values (specifically care) embedded in scientific
research.
I intend to work with community partners to coproduce research questions salient to their

interests and needs; my starting questions include:
1.

What role(s) can stories play in funded scientific research?

2. How can knowledge coproduced by researchers and community members be used to build
spaces for ongoing dialogue and information exchange among researchers and external
partners?
3. What relational values emerge through conversations about scientific research, and how
are these integrated into an understanding of eDNA?
4. What does storytelling-as-method do in engaged research?
METHODS
I will use an ethnographic and engaged methodology that includes open-ended interviews
and engagement through narratives and stories. Interviews will not be kept confidential and
shared with the broader Maine-eDNA community.
At the core of podcasts are stories, broader global narratives, and storytelling. Building
relationships of trust and reciprocity are critical to meaningful engagement (Harrison et al., 2001)
and knowledge coproduction of stories. I propose creating a “pilot” to develop podcasts with three
eDNA external partners. The selection of these three people will be critical, as I want to be
particularly mindful of their time commitments, as well as their existing relationships,
investments, and their relative positions of power within and outside the project.
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Storytelling as method has been explored across multiple disciplines. Daigle et al. (2019)
note the value of storytelling to sustain cultural identity, as a tool of connections within and
external to marginalized indigenous groups, and a method to process environmental change.
Storytelling can help develop personal resilience (East et al., 2010). With counter-storytelling,
marginalized stories are told while simultaneously challenging the dominant discourse (Delgado
1993, as cited in Solarzano & Yosso, 2001). With a focus on exchanging stories in dialogue and
reciprocity, storytelling is a central method to this research.
Podcasts-as-method has been most recently used and defined by geographers conducting
engaged and participatory research. Many of the recognized limitations center around time: time
to develop technical skills, pursue shared goals with participants, and committing to sustained
involvement in existing efforts (Kinkaid et al. 2020). However, critical reflections center on the
incorporation of care. First, the inclusion of voice in the product allows the audience to orient
differently to the topic, creating an affective engagement between the researcher and the
audience. Kinkaid et al. (2020) also recognize the polyvocality, or the multiplicity of voices, that
can contribute to and shape broader narratives, along with increasing the reach of stories and
broadening the audience.
I will undertake this process in partnership with participants, explicitly recognizing the
multiple ways of knowing and doing (pluralism) and allowing for ongoing learning, active
engagement and frequent interactions (interactivity) (Nörstrom et al., 2020). From the beginning,
I will work with participants to articulate clearly defined, shared, and meaningful goals, which not
only meets the goal-orientation of knowledge coproduction, but allows for an explicit
examination of context-based care. I will engage in dialogue, to lessen the othering of
interviewing, and to allow transparency of the relationship openly influence the coproduction
process. Participants would have the opportunity to engage with the research process throughout,
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from shaping my research questions and interview questions, to editing and presenting the
podcasts, to seeking specific outlets within and beyond eDNA.
Podcasts will be created from multiple recorded conversations and interviews. Questions
will broadly cover research-based partnerships, and more specifically eDNA. Interview questions
likely will include:
1.

What is your previous experience with scientific research, and researchers?

2. What does scientific research mean to you?
3. How does science make you feel? How about eDNA?
4. What do you care most about in your chosen profession? What do you care most about in
your life?
5. What would eDNA mean to you / allow you to do?
6. What concerns or fears do you have about eDNA?
7. Are there persistent problems you hope to solve? What resources do you think you need
to do this?
8. What is the history behind those “problems”? How have they shaped your life and your
community?
Podcasts will then be edited and reviewed with the participants, before communication
and publication (see below). The approximate order of events:
1.

Reach out to potential interviewees via email

2. Schedule pre-interview call or in-person meeting to discuss purpose, questions, directions
(coproduce the questions)
a. Record this, could be conducted outdoors
3. Send email with potential questions / topics
4. Schedule 2nd (outdoor, in-person) interviews
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a. Location of interview depends on the comfort of the person and interviewer; it will
always be at the most convenient time and location for interviewee
5. Schedule 3rd interview to follow up
COMMUNICATION AND DISSEMINATION OF THE RESEARCH
The podcasts will be shared with Maine-eDNA researchers via the Maine eDNA website in
coordination with Darling Marine Center, EPSCoR and UMaine communications professionals.
They also may be appropriate for dissemination via the Salt Story Archive
(https://www.saltstoryarchive.com/).
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APPENDIX B: ONE OCEAN, MANY VALUES: BUILDING CAPACITY FOR PLACE-BASED
AND EQUITABLE OCEAN RENEWABLE ENERGY SITING
ABSTRACT
To combat climate change, many coastal states are anticipating that ocean
renewable energy (ORE) development will drastically reduce greenhouse gas emissions.
While technological innovations continue to reduce costs, social barriers have emerged as
the most pressing challenges to implementation. Therefore, to successfully site ORE, we
need to know how values and beliefs influence people's responses to these developments,
and how values and beliefs differ among places.
However, limited baseline social data exists to support states, developers, and
communities in understanding where ORE technology is a good fit for people and place. In
collaboration with partners, I propose to identify and characterize the values and beliefs
that influence social acceptance of ORE. My goal is to promote place-specific ORE
development in Maine, and to work with others to develop and pilot engagement methods
and practices that support robust public participation in ocean renewable energy (ORE)
decision making globally. To this end, the specific project objectives are to (1) identify and
characterize values and beliefs that influence social acceptance of ORE, (2) determine
‘place-technology fit' for three communities in Maine, and (3) develop a Community ORE
Toolkit that can be used in communities throughout the northeastern US and beyond to
identify, assess, and measure place-technology fit in the context of community climate
resilience. Since process is critical to the renewable energy transition, I focus on
participatory methods and knowledge coproduction using a mixed quantitative and
qualitative approach. I have developed this approach in partnership with individuals from
diverse backgrounds, which is why from now on, I will write about the work as activities that
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‘we’ are proposing to implement. This will be a team effort, led by me and enabled by the
Fellowship.
We will engage with three focal communities in Maine using interviews and focus
groups to coproduce surveys, geospatial maps, and a toolkit. These products, along with
community-driven participatory processes, will measure social acceptance of ORE and
determine ‘place-technology’ fit for the three communities. Indicators of acceptance will
include place attachment, place and social identities, demographics, and energy system
beliefs. The toolkit can be used to replicate the knowledge coproduction process in other
places to collect additional data and support engaged and transparent public participation.
BACKGROUND
To conserve ocean heritage industries and the ecological systems on which they depend,
human societies must slow climate change by reducing greenhouse gas emissions. To meet this
global challenge, many US states have established ambitious renewable energy goals (Grant et al.,
2019; Barrett et al., 2021). In the northeastern US, states are counting on ocean renewable energy
(ORE) to meet these goals, and will not be able to meet their renewable energy targets without
ORE, specifically offshore wind (Perry & Heyman, 2020). Yet, as technological innovation makes
ORE more feasible, social considerations continue to challenge ORE developers and the states
who seek to host them (Firestone & Kempton, 2007; Kimmel & Stalenhoef, 2011). To date, limited
research has been conducted in the region to understand the factors that drive social acceptance
of ORE (Ferguson et al., 2021). To appropriately site ORE and avoid and/or mitigate social
conflict, ORE proponents need information about how values and beliefs influence people’s
responses to ORE, and how those values vary by location.
To generate such spatially explicit social data and demonstrate the feasibility of gathering
it at scale, we will apply the concept of ‘place-technology fit.’ Place-technology fit, drawing on a
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social constructivist perspective, refers to the degree to which a given energy project is suited to a
place (Devine-Wright, 2009; McLachlan, 2009). Suitability is determined by the symbolic beliefs
people hold about local land and seascapes, recognizing place is both a locus of meaning and
attachment (Williams, 2014), as well as broader cultural identities, energy system knowledge, and
place-specific economies and ecologies (Devine-Wright & Wiersma, 2020). By studying placetechnology fit and how it varies among different locations, we will better understand the factors
that contribute to social acceptance of ORE.
Social acceptance is an interdisciplinary concept, drawing on the fields of human
geography, governance, and social psychology, among others (Devine-Wright et al., 2017). It can
help us to explain why changes to energy systems are accepted or resisted in different ways in
different places (Wüstenhagen et al., 2007). Using social acceptance as a focus, energy researchers
have examined individual and societal beliefs about energy development and socio-psychological
processes by which actors make sense of change (Devine-Wright et al., 2017). Individual and
community values play a pivotal role in social acceptance of energy development, and multiple
factors influence support or opposition (Phadke, 2011; Bell et al., 2013; Bidwell, 2013). Explanation
of opposition has moved away from an overly simplistic NIMBY (Not In My Back Yard)
characterization (Bell et al., 2005; Wolsink, 2007; Bell et al., 2013). Instead, a complex interplay of
factors motivates attitudes and actions, such as awareness of development, perceived impacts on
quality of life, strength of place attachment, ideals of oceanscapes, and proximity to the shoreline
(Phadke, 2011; Bell at al., 2013; Gonyo, 2021).
The field of resilience practice, with its focus on complexity thinking and feedback loops
for learning in participatory processes (Walker & Salt, 2012; Rogers et al., 2013), provides an
opportunity to engage with communities to understand place-technology fit in the context of
enabling equitable climate transitions and community resilience. Effective processes are
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fundamental to the US renewable energy transition and should include both informative and
deliberative participation (Langer et al., 2017). Participatory social research can be used to engage
with communities, improve the quality and legitimacy of public processes, and increase capacity
for decision making (Cash et al., 2003; Dietz & Stern, 2008). For example, participatory mapping,
which we propose to use, encourages knowledge exchange and has been used to better integrate
local knowledge and preferences into decision making (Chambers 2006; Cadag & Gaillard, 2012).
In summary, to successfully site ORE in the Northeast, we need to know how people,
place, and technology fit together, and how ORE facilities and related projects impact community
resilience to climate impacts and other changes. The approaches we will demonstrate and scale
up through this project have the potential to facilitate appropriate development, allowing states
to meet their mandated climate mitigation goals while also respecting and including coastal
stakeholders.
OBJECTIVES
My goal is to gather and analyze social data to inform place-specific ORE development
in Maine, and to develop and pilot engagement methods and practices that support robust
public participation in ORE decision making. Specifically, the project objectives are to:
1.

Identify and characterize values, beliefs, and community resilience factors that
influence social acceptance of ORE;

2. Assess ‘place-technology’ fit for three communities in Maine;
3. Develop a Community ORE Toolkit that can be used in communities throughout the
northeastern US and beyond to identify, assess, and measure place-technology fit in the
context of community climate resilience.
I expect additional questions to emerge during the course of the two-year project. The
outcomes I expect to achieve are discussed below.
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APPROACHES AND METHODS
Through multiple participatory approaches, we will investigate how elements of place
influence attitudes and behavior while co-creating knowledge with stakeholders (Madison, 2005;
Lincoln et al., 2018). Through this work, we will answer the following questions:
1.

What factors shape the fit of ORE in a specific community?

2. What are the differences in values and beliefs among coastal stakeholders, and how do
these vary geographically?
We will take a three phased approach in this project: (1) an exploratory interview-focused phase,
(2) a quantitative data collection and analysis phase, and (3) a qualitative feedback and synthesis
phase. The specific objectives and methods of each phase are detailed below:
Phase 1 - Qualitative Exploration
The study’s first phase will focus on semi-structured interviews with partners with varied
expertise in fishing, tourism, coastal and ocean industries, community history, and municipal
leadership in the three focal communities. Participants will include stakeholders identified by Dr.
Runnebaum and her colleagues at The Nature Conservancy in Maine (TNC) and other supporting
organizations, as well as my own networks, and those of my academic co-advisors, Leslie and
Stoll. We will use snowball sampling to identify a sample pool until we reach approximately 30
participants and geographic representation throughout the three communities. Interviews will
occur at a location of the participant’s choosing, take between 30 minutes to two hours, and be
recorded and transcribed. The interviews will broadly cover knowledge about values, beliefs, and
contexts that influence and guide local decision making (after Stoll, 2017). Answers to these semistructured interviews will be used to develop the Phase 2 survey.
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Phase 2 - Quantitative Data Collection and Analysis
In Phase 2, we will deploy a survey with a stratified random sample of households in the
three focal communities using a structured survey instrument. The survey will be developed
based on themes that emerge from the Phase 1 interviews and enable us to reach a larger sample
of residents of these communities. Following methods developed by Devine-Wright and Wiersma
(2020), we will identify a representative adult population sample for each of three communities by
randomly selecting households in predefined geographic zones. After an initial pilot survey with
15 informants, we will distribute the survey to 800 participants in collaboration with partner
organizations (UMaine, TNC and others) using multiple submission formats (online and mail).
We will refine our survey distribution format through consultation with partners and the pilot
survey participants, so as to ensure representation and inclusion. In addition to questions linked
with the themes identified through Phase 1, we also will pose Likert-scale questions related to
place attachment, place and social identities, and energy system beliefs (Devine-Wright &
Wiersma, 2020). We also will gather demographic information for each participant, including
information on civic engagement, sources of household income, and years residing in the
community and region.
In this phase, we also will begin to develop the Community ORE Toolkit. The toolkit will
include a survey instrument, a description of possible survey implementation methods, and
suggested public processes to support the survey data collection, interpretation, and application
at the community scale, based on our emerging results and other related work. The toolkit will
provide explicit guidance for researchers, town planners, and other community development
professionals to replicate this research at scale. We anticipate that the toolkit will be available in
PDF format for downloading, and beyond the scope of the project, we anticipate providing
workshops to facilitate its use.
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Phase 3 - Qualitative Feedback
In the final phase of the project, we will share the survey results and the draft toolkit with
community members and other project participants to catalyze conversations among local
residents and community leaders about the diversity of values and beliefs in their communities.
This information may be used to inform local and state decision making, e.g., through
development or revision of comprehensive plans (Cucuzza et al., 2019) or other types of resilience
bridge plans or ORE development plans. Data will indicate values and beliefs that characterize
and measure place-technology fit. Results will not provide a definitive ‘yes’ or ‘no’ on whether
ORE is a good fit for a specific community, but rather provide a set of relevant indicators of
values, beliefs, and resilience that can inform a community-led assessment of fit. These data also
will enable comparisons of indicators among the three communities.
To groundtruth the surveys, explicitly identify current uses of coastal and ocean areas
relevant to each community, and integrate visions and understanding of climate resilience, we
will introduce participatory mapping as an exploratory approach during Phase 3. Exactly how we
implement the mapping activity will depend on what we have learned over the course of the
project and what types of questions and values that members of the focal communities have
highlighted through earlier interactions (Hesse-Biber & Leavy, 2006; Johnson et al., 2014).
Building on a project that Leslie and Stoll have conducted in the Damariscotta River Estuary in
midcoast Maine, we anticipate using open-ended spatial interviews and focus groups to map
community-defined ocean areas (please see https://tinyurl.com/MaineCommunityResilience for
more details). This participatory mapping will provide a structured ethnographic process by
which participants can share information that will further serve to identify spatially explicit data
that can inform ORE siting processes, as well as other initiatives that impact communities.
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We will integrate community resilience to climate impacts in this phase, based on partner
feedback and survey results, by gathering ethnographic and interview data that indicates key
characteristics that contribute to community-defined resilience. Although we broadly define
resilience as the ability to absorb disturbance and maintain function or transform (Leslie &
Kinzig, 2009; Folke, 2016), we recognize the challenges to quantifying and measuring resilience, as
well as critical equity considerations for approaching resilience, asking questions such as
“resilience for whom, and a what cost to whom else?” (Cote & Nightingale, 2012; Cutter, 2016).
Therefore, we take a “polyvocal” approach to resilience, enabling participants to frame their
understanding of resilience on their own terms, in more than narrow biophysical or economic
explanations (McGreavy, 2016). By including beliefs and values specific to place, conversations
about resilience will provide qualitative context for our quantitative survey and mapping data and
illuminate any gaps in information and process (Soden et al., 2015; Klenk, 2018).
Analysis and interpretation will be conducted during each project stage. Qualitative
interview, focus group, and ethnographic data will be coded using NVIVO software, to identify
important themes and development of the Phase 2 survey. Quantitative survey data will be
analyzed using multiple statistical approaches, including principal components analysis (after
Devine-Wright & Wiersma, 2020) to define and reveal the factors that separate individual
informants’ responses, as well as correlation analysis and linear multiple regressions, to
investigate relationships among the factors. We will share results of these analyses with
community members and other partners, as part of the interpretation process, particularly during
Phase 3. Additional outcomes from Phase 3 will be emergent and depend on specific community
needs.
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ANTICIPATED RESULTS
The overall objectives of the proposal are to identify and characterize values, beliefs, and
community resilience factors that influence social acceptance of ORE, determine ‘placetechnology’ fit for three focal communities in Maine, and develop a Community ORE Toolkit that
can be used in communities throughout the northeastern US and beyond to identify, measure,
and assess place-technology fit. Expected outcomes after two years will include:
●

Coproduction of baseline social data for three communities. Beneficiaries include
community members and leadership, as well as developers and state and regional
interests, and others who seek spatially explicit information about the social acceptance of
ORE, as well as the drivers of that acceptance.

●

Generation of data that can be used to compare the roles of personal, contextual, and
ORE-related factors that explain acceptance for ORE within and across the focal
communities. These results may be used by the communities and counties where they are
located, as well as more broadly by the state of Maine, to understand the factors that
influence values, beliefs and actions related to ORE. These data also can serve to directly
inform the state-led Maine Offshore Wind Road Map.

●

Creation of the Community ORE Toolkit with methods to conduct a survey and
subsequent participatory mapping. The toolkit may be used by partners to evaluate placetechnology fit in Northeast US communities and beyond. Results may be particularly
useful to gather a representative picture of community acceptance in places with a
passionate and vocal opposition (Bell et al. 2005).
Evaluation of the project will include identification of factors that influence place-

technology fit and the characterization of the interactions of those factors, numbers of individuals
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surveyed, a coproduced document of recommendations for process and next steps, as well as the
completion of the Community ORE Toolkit.
The data and resources provided by the project is measurable within the two-year project,
but we will not see the full benefits of co-learning and knowledge coproduction in this time
frame. We anticipate that, beyond the two-year project, the toolkit will catalyze ongoing learning,
replication, and scaling for local and state governments. If the toolkit develops and is adapted as
we expect, it will increase capacity at the regional level to engage with developers, states, and the
federal government related to ORE. Finally, we or others may adapt the toolkit to other
geographies, beyond the life of this project.
The feedback loops that we have built into the three research phases will ensure that
results are groundtruthed by communities. We will focus first on local stakeholders while
informing additional data collection, and then on developing the toolkit. Beyond the focal
communities, we will share our results through partner websites and multiple online
presentations. Presentations will be offered to state agencies in Maine, including but not limited
to the Governor’s Energy Office, Department of Marine Resources and Department of
Environmental Protection. To extend our impacts beyond Maine, we will consult with
practitioner mentor Runnebaum to identify opportunities to engage with interested parties
throughout the region, US, and globe.
RELEVANCE TO CONSERVATION SCIENCE AND PRACTICE
The US and the world are at a critical moment to ramp up climate mitigation to prevent
catastrophic warming that will harm communities and the natural systems on which they depend
(IPCC, 2014). But, as detailed in Section I, the current barriers to ORE implementation are social.
For example, ORE is challenged by conflict with fisheries of historical, cultural, and economic
importance; the fishing industry is concerned with unknown potential ecological and economic
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impacts (Methratta et al., 2020). Therefore, this project aims to support the rapid deployment of
ORE with both information and processes that are place-specific and serve the welfare of existing
economies and communities.
As highlighted in recent scientific and policy documents (e.g., Klain et al., 2015; DevineWright & Wiersma, 2020), baseline social data are needed to inform ORE siting, and specifically
to quantify spatial and social heterogeneity of community acceptance of ORE. The process of
acquiring this knowledge needs to be replicable and scalable to support place-based development
approaches in the region, providing both methods and content that can be used to
simultaneously acquire data to inform policy making while building meaningful and equitable
community dialogue (Künneke et al., 2015; Nörstrom et al., 2020).
We will employ a participatory approach to engage with stakeholders. The four principles
of knowledge coproduction guide this design (Nörstrom et al., 2020). First, the research is
context-based, or situating the process in a particular context, place, or issue. It is pluralistic: we
explicitly recognize the multiple ways of knowing and doing. The work is goal-oriented, in which
we articulate clearly defined, shared, and meaningful goals that are related to the challenge at
hand. Finally, the process is interactive, allowing for ongoing learning among actors, active
engagement, and frequent interactions. Specifically, and as a result, partners are involved in the
coproduction of the survey and mapping to amplify place-based relevance, just as partners were
involved in the development of the proposal to inform the research questions, objectives, and
methods. Importantly, I envision this pilot as the initial stage of a long-term project to support ORE
development and community resilience with social data and methods, extending well beyond the
timeline below.
Our project will help inform communities and decision-makers about ORE development
by co-creating baseline social science data about the beliefs and values that influence social
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acceptance of ORE in partnership with community members. We will develop a Community ORE
Toolkit to support municipalities, regional planning commissions, and other community
development organizations. The toolkit will include a survey tool and methods to develop
community-generated maps and other data that can be used to inform communication and action
related to climate and community resilience. These tools will be developed and deployed in the
three communities in ways that foreground transparency, trust, and a holistic understanding of
the factors that inform social acceptance.
By piloting these methods and the Community ORE Toolkit, we will develop a more
representative and diverse understanding of how values and beliefs influence people’s responses
to ORE, and what governments, developers, and practitioners can do to support communities in
the renewable energy transition. The proposed research is especially focused on stakeholders
from underrepresented or underserved communities. In the past, social ORE research in the
northeast region has focused on wealthy communities, and very little is known about the social
dimensions of more socioeconomically diverse communities and ORE (Hayes 2021).
We anticipate that the toolkit will be used and adapted by local and regional governments
and developers to not only gather data, but also to build community engagement that addresses
place-specific characteristics and needs. In ten years, we anticipate that these methods will be
used regularly to site ORE in an equitable, place-specific way.
The process and methods cited in this proposal are in keeping with the frontiers of climate
adaptation knowledge and practice (see Shi & Moser, 2021). Specifically, by engaging with an
ethics of care (e.g., Puíg de la Bellascasa, 2017; Blaser & de la Cadena, 2018) to restore marginalized
communities’ relationships to stewardship of place (e.g., West et al., 2018), we will work to
contribute to and deepen democratic engagement in climate resilience processes (Shi & Moser,
2021).
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Finally, and much like climate impacts themselves, this research practices at a local level
to make a global impact. The research is directly relevant to the needs of coastal community
stakeholders as it will generate spatially explicit fine scale social data using replicable and scalable
methods --through the toolkit--that are recognized as a critical and heretofore missing element of
ORE development processes across the US and the globe.
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